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Features Highlights 3

1 Features Highlights

e Support CAN BUS Protocol, J1939 Protocol and CANopen Server Protocol

e Support Matlab/Simulink in Windows/Linux/MacOS Platform

e Support Windows 7/8/10/11 and above.

e Support as many as 4 Devices to simulate.

e Support CAN BUS 2.0A and 2.0B.

e Support Remote Frame transmitting and receiving.

e Monitor all CAN Bus activities inside simulated device

e Graphic state machine to display simulated devices

e Simulator software can be called by customer software and Customer software can easily send
simulated parameters in real time

e CAN Bus baud rate is some values from 25K to 1M bps

e 3 KV Isolation between CAN Bus and PC

e Power by external supply range is 5.5V to 28VDC or/and USB Connection.

Notes: Alternatively, if you have Matlab/Simulink License, you can use Simulink library and

create your simulator directly, just read our Matlab/Simulink datasheet.

2 Hardware

Mode T
On:Simulator
Flash:Analyzer
CAN Bus Analyzer / Simulator

DafulaiElectronics.com

Made in Canada

Enable RX

42.67mm (1.680")

79.35mm (3.124")
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4 CAN Bus Simulator

Fig.1 Hardware of CAN Bus Analyzer/Simulator

If you use it as J1939 Simulator, you can order Deutsch Cable separately. The part number is
DFLDC9CV2.

2.1  Pin Assignment

DBY9 Female

54321

9876
Fig.2 DB9 Pinout

Table 1 Pinout

Pin Name Description

1 Reserved Leave it unconnected.

2 CANL CAN Bus Signal: CAN Low

3 CAN BUS Signal Ground |CAN Bus Signal and Power
ground. 5.5 to 28V DC Power
supply input - Side.

4 Reserved Leave it unconnected.

5 Shield Ground Connect earth ground or Leave|
it unconnected.

6 CAN BUS Signal Ground |CAN Bus Signal and Power
ground. 5.5 to 28V DC Power
supply input - Side.

7 CANH CAN Bus Signal: CAN High

8 Reserved Leave it unconnected.

9 5.5 to 28V Power (+) This is option. 5.5 to 28V DC
Power supply input + Side. You
can leave it unconnected, just
use USB connection Power
supply. The power supply,
negative side is pin6 (CAN
BUS Signal Ground).

2.2 LED Indication

There are 4 LEDs to indicate the CAN Bus Analyzer/Simulator status. 2 LEDs' color is Green. 2 LEDs'
color is Red

1 Supported Function LED (Red color)
If this LED is bright, it means CAN BUS Simulator. No echo for transmitting CAN Frame.
If this LED is blinking, it means CAN BUS Analyzer. It has echo receiving for transmitting CAN
Frame.
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Hardware 5

2 Enable LED (Red Color)
If this LED is Dark, it means CAN Bus is disabled, It can not send CAN Acknowledge bit
If this LED is bright, it means CAN Bus is enabled, It can send CAN Acknowledge bit

3 CAN TX LED (Green color)
When CAN Bus Analyzer/Simulator transmits any CAN Frame, this LED will be on.

4 CAN RX LED (Green color)
When CAN Bus Analyzer/Simulator receives any CAN Frame, this LED will be on.

3 Software Interface

CAN Bus Simulator software has 3 areas: Menu Area, State Machine Tool Area and Status Area as

Fig.3 below:
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ﬂ ~| CCM29  Ciscennected with Smulator  Pretecol CAMBus  CAN Baud Rate: 125000 bps ~ Termirator Resister DN

Fig.3 Software Interface

You operate software by click Menu item and drag/drop state machine icon. You will see software
Status in "Status bar" such as "COM port number, Disconnected with Simulator/Connected with
Simulator (CAN Bus Simulator Stopped / Started), CAN Bus Protocol, CAN baud Rate, and 120 Ohms
terminator on/off ".
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CAN Bus Simulator

In the Menu area, there are "File", "Simulator Settings", "External Inputs”, "Object Dictionary (Only
visible when CANopen is used)", "Monitor CAN", "Windows", "Connect", and "Help" items.
For Menu item "File", it has "New State Machine", "Use Settings File ... ", "Use OD File...", "Save

Settings", "Save Settings As ... ", "Save State Machine", "Save State Machine As ... ", "Save OD File",
"Save OD File As...", "Save All", "Initial State Lock", and "Exit" as Fig.4 below:

ulator Setin:
Hew State Machine  CtrN
Use Settngs File ..

Upen stste Machine ..

Save Settings

Saue Settings As

Save Statc Machine
Save Sale Machine As .
Save All

Initial statz Lock

Fxit

Label

9
@
Verty
4
@
Action

@

Wam

Fig.4 File menu

The item "New State Machine" is used to open new state machine windows, which has empty state
machine, for each simulated device. You just drag/drop left-side tool into state machine window.

The item "Use Settings File ... " is loading CAN BUS Simulator settings from PC file. CAN BUS
Simulator settings include CAN BUS baud rate, Protocol name, Simulated Device quantities, Analog
inputs quantities and relation with raw data, Discrete inputs, Fault and warning signals, CAN Bus filter,
Acceptable received CAN ID, Watchdog, Acceptable received PGN, TPDO and RPDO.

The item "Use OD File ... " is loading CANopen Dictionary from PC file. It is only available for
CANopen protocol.

The item "Save Settings" is save CAN BUS Simulator settings to PC file. File name is previous name
you chose.

The item "Save Settings As ... " is save CAN BUS Simulator settings to PC file. File name is decided
by popup dialog.

The item "Save State Machine" is save CAN BUS Simulator State machine to PC file. File name is
previous name you chose.

© 2024 Dafulai Electronics



Software Interface 7

The item "Save State Machine As ... " is save CAN BUS Simulator State machine to PC file. File
name is decided by popup dialog.

The item "Save OD File" is save Object Dictionary to PC file. File nhame is previous name you chose.
It is only available for CANopen protocol.

The item "Save OD File As ... " is save Object Dictionary to PC file. File name is decided by popup
dialog. It is only available for CANopen protocol.

The item "Save All" is save CAN BUS Simulator Settings, Object Dictionary and State machine to PC
file. File name is previous name you chose.

The item "Exit" will exit this application software, all settings will kept automatically for next time

running.

For Menu item "Simulator Settings”, It will display wizards windows for setting all parameters, as Fig.5
below:

Settings @

General settings:

PC Communication for Device Settings and Monitar

Search COM | ComPort: [COM23  ~ Device Quarties: (4 -
Supported Protocol |CAN Bus e

CAM BUS Baud Rate: 125K bits/Sec |¥| Use CAN Bus Teminator Resistance
Cancel

Fig.5 First dialog for "Simulator Settings" menu

We will explain how to set them step by step in next section.
For Menu item "External Inputs”, it has "Fault and Digital Inputs" , "Warning Inputs”, "Analog Inputs”
as Fig.6 below:
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CAN Bus Simulator

& o smnor I

File  Simulator Settings | External Inputs | Monitor CAN Windows  Connect  Help
Standard = Fault and Digital Inputs
N g ==
k Warning Inputs
Analog Inputs
Poirter

Fig.6 External Inputs menu

The item "Fault and Digital Inputs" means that you will open a sub-window which displays/ sets all
faults and discrete inputs.
Please see Fig. 7 for "Fault and Digital Inputs".

Fault And Discrete Inputs | = | = | 2 |
Device 1 | Device 2
Fault Inputs
[ 6801Fautt MyFault2
Discrete Inputs
DIN1 DINZ DIN3 DIN4
DING DING DINT DINE
DINg DIN1O

Fig.7 Fault and Digital Inputs

In above Fig.7, there are 2 tabs (Device 1 and Device 2). It may has as many as 4 tabs (Device 1 to
Device 4). It depends on how many devices to simulate. If you want view/set other device's faults/
digital inputs, you can click item "Fault and Digital Inputs" again. You choose different tab, you will see

all devices, please see Fig. 8 for 2 devices situation.

Fault And Discrete Inputs /= | = [ 2 || FaultAnd DiscreteInputs EI = @
Device 1 | Device 2 Device 1| Device 2
Fautt Inputs Fautt Inputs
[C] 6801Fault MyFault2 [T] 6801Fault My Fault2
Discrete Inputs Discrete Inputs
DiN1 DiN2 DIN3 DiN4 DIN1 DIN2 DIN3 DIN4
DINS DING DINT DiMg DINS DING DINT DINg
DINg DIN1D DINS DIN1O

Fig.8 Fault and Digital Inputs for 2 devices
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The item "Warning Inputs" means that you will open a sub-window which displays/ sets all warning

inputs.
Please see Fig. 9 for "Warning Inputs".

Warning Inputs

Device 1 | Device 2

Waming Inputs
[ 6804fautt MyWam2

MyWam3

Fig.9 Warning Inputs

Similarly, you can click "Warning Inputs" multiple times to display/set different devices.

The item "Analog Inputs" means that you will open a sub-window which displays/ sets Analog inputs

Please see Fig. 10 for "Analog Inputs".

Analog Inputs o] B | 3]

Device 1 | Device 2

] »

Celllv Cell2v

Fig.10 Analog Inputs

Similarly, you can click "Analog Inputs" multiple times to display/set different devices.
You can set each analog value one by one. However, sometimes, you like to set many analog inputs

as the same value. So right click inside Analog Inputs, it will popup context menu as Fig.11 below
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CAN Bus Simulator

Analog Inputs

Device 1 | Device 2

=N R
L L
0 5 0 iy
0 W Set Group Analog Values
Celllv Clear All Analegs to Minimum
Set All Analogs to Maximum

Fig.11 Analog Inputs context menu

Follow up context menu, you can easily set up all analog values to the same value.
For Menu item "Monitor CAN", It will display CAN Bus Activity for simulated Devices. When CAN Bus
protocol is selected in settings, "Monitor CAN" window is shown as Fig. 12 below:

Monitor CAM Activity

Device 1 |Dewice 2

E=N BCh =1

[Trace | caw 1o |Dic |

Dl....

Dz

hE)

..Dq.

DS

D&

| 7 | D& | Rtr | TimeStamp(s)

TimeDelta Count |

Fig.12 Monitor CAN BUS when it is CAN Bus protocol

When J1939 protocol is selected in settings, "Monitor CAN" window is shown as Fig. 13 below:

© 2024 Dafulai Electronics
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Monitor CAN Activity [=] @ ==
Device 1
TR BGEH Pri Res Pg | PF | P§ | Sh | DI.C D1 Dz D3 D4 D5 D& D7 De TStamp | TDelta Count

Fig.13 Monitor CAN BUS when it is J1939 protocol

Similarly, you can click "Monitor CAN" multiple times to display Bus activity for different devices.

Notes: 1 For "Transmit/Receive" in Trace (or TR ), "TX/RX" is from Simulator viewpoint. Transmit
means from Simulator to outside.
2. Transmitting just means PC send out command to hardware successfully, not means
hardware really transmit successfully. So time stamp and delta Time just time related to
PC send out command.
3. For transmitting watchdog, Simulator transmits CAN packet automatically. PC didn't send
out any command to simulator. So this kind of CAN packet didn't occur in monitor

window.

When CANopen protocol is selected in settings, "Monitor CAN" window is shown as Fig. 14. below:

© 2024 Dafulai Electronics
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CAN Bus Simulator

Moniter CAN Activity o] @ ==
| Device 1 :‘Device 2

IR Obj Node | C5/5t | COBID | DLC Dl D2 D3 D4 D5 D& D7 D8 Rtr | TStamp | TDelta Count

Fig.14 Monitor CANopen when it is CANopen protocol

Notes: 1 CANopen TPDOs are divided into 2 different methods in our simulator; "Hardware
implement” and "software implement". The "Hardware implement" means it is
transmitted periodically by hardware itself (PC cannot conntrol when to transmit, PC only
provides Data values). So "Monitor CAN" window cannot display "Hardware implement"
TPDO. The "software implement" means PC Control when to transmit and what data
values. So "Monitor CAN" window can display "Software implement” TPDO. All heartbeat
frames are "Hardware implement”. You cannot monitor " heartbeat frames" by "Monitor
CAN" window. You must use another CAN BUS Analyzer to monitor them.

2. In"Simulator Settings", you can specify whether TPDO is "Hardware implement"

If CANopen protocol is selected, there is an "Object Dictionary" menu. We will explain "Object
Dictionary" in the section of "One Example for CANopen"

For Menu item "Windows", it has "Debug", "Cascade", "Horizontal Title", and "Vertical Title" as
Fig.15 below:

© 2024 Dafulai Electronics
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& CAN Simulator

i e |

File  Simulator Settings  External Inputs ~ Monitor CAN |—W|'ndows | Connect  Help

Standard -~ | Debug
k Cascade
Horizontal Title
Poirt:
o Vertical Title
General...
ab
Text

ab

Label

@ - |COM29  Disconnected with Simulator

Protocol: /1939

CAN Baud Rate: 250000 bps ~ Terminator Resistor ON

-—————————

Fig.15 Windows menu

The item "Debug" will display 32 Debugs with unsigned 16 bits of integer in Hex and Decimal format,

32 Debugs with single precision floats, please see Fig. 16

CDebws =

Debug (0) : Hex 0000 Dec a DebugSng(0): 0.000 -
Debug (1) : Hex 0000 Dec a DebugSng(1l): 0.000 M
Debug (2) : Hex 0000 Dec 4] DebugSng(2): 0.000
Debug (3) : Hex 0000 Dec 4] DebugSng(3): 0.000
Debug (4) : Hex 0000 Dec a DebugSng(4): 0.000
Debug (5) : Hex 0000 Dec 4] DebugSng(5): 0.000
Debug (&) : Hex 0000 Dec 4] DebugSng(6): 0.000
Debug (7) : Hex 0000 Dec a DebugSng(7): 0.000
Debug (8) : Hex 0000 Dec 4] DebugSng(8): 0.000
Debug (9) : Hex 0000 Dec 4] DebugSng(9): 0.000
Debug (10) : Hex 0000 Dec a DebugSng (10) : 0.000
Debug (11) : Hex 0000 Dec 4] DebugSng (11) : 0.000
Debug (12) : Hex 0000 Dec 4] DebugSng (12) : 0.000
Debug (13) : Hex 0000 Dec a DebugSng (13) : 0.000
Debug (14) : Hex 0000 Dec 4] DebugSng (14) : 0.000
Debug (15) : Hex 0000 Dec 4] DebugSng (15) : 0.000 =
Debug (16) : Hex 0000 Dec a DebugSng (1&) : 0.000
Debug (17) : Hex 0000 Dec 4] DebugSng (17) : 0.000
Debug (18) : Hex 0000 Dec 4] DebugSng (18) : 0.000
Debug (19) : Hex 0000 Dec a DebugSng (19) : 0.000
Debug (20) : Hex 0000 Dec 4] DebugSng (20) : 0.000
Debug (21) : Hex 0000 Dec 4] DebugSng (21) : 0.000
Debug (22) : Hex 0000 Dec 4] DebugSng(22) : 0.000
Debug (23) : Hex 0000 Dec o DebugSng (23) : 0.000
Debug (24) : Hex 0000 Dec 4] DebugSng (24) : 0.000
Debug (25) : Hex 0000 Dec 4] DebugSng (25) : 0.000
Debug (26) : Hex 0000 Dec o DebugSng (26) : 0.000
Debug (27) : Hex 0000 Dec 4] DebugSng (27) : 0.000
Debug (28) : Hex 0000 Dec 4] DebugSng (28) : 0.000
Debug (29) : Hex 0000 Dec o DebugSng (29) : 0.000
Debug (30) : Hex 0000 Dec 4] DebugSng (30) : 0.000 ke
Debug (31) : Hex 0000 Dec 4] DebugSng (31): 0.000 =

Fig.16 Debug Window

Notes: 1 We cannot communicate between simulated Devices by CAN Bus/J1939/CANopen

2. Debug registers values are assigned by .customers vb script.
registers to exchange data between simulated Devices

You can use Debug

© 2024 Dafulai Electronics



14 CAN Bus Simulator
For Menu item "Help", it has "Enable/Disable Virtual Serial Port", "About ...", and "Help me" as
Fig.17 below:
S ows ——— BE—
& CANSimulator =~ 0 e T el
- — — I
File  Simulator Settings  External Inputs ~ Monitor CAN  Windows  Connect | Help |
Standard =~ || — ; ] Enable/Disable Virtual Serial Port » | Virtual Serial Portl
k > A About... Virtual Serial Port2
. Help me Virtual Serial Port3
[ Poirter L . :
= Virtual Serial Portd
| Virtual Serial Port5
|| General.. : .
Virtual Serial Port
bl
ab Virtual Serial Port?
i Text Virtual Serial Portd
i Virtual Serial Portd
| ab Virtual Serial Portl0
i Label Virtual Serial Portll
| Virtual Serial Portl2
\ @ — | COM28  Disconnected with Simulator  Protocol: 11933 CAN Baud Rate: 250000 bps ~ Terminator Resistor ON

= T e e —— pe—— = = — s

Fig.17 Help Window

The item "Enable/Disable Virtual Serial Port" has 12 sub-items, which are from "Virtual Serial Port1" to
"Virtual Serial Port12". IF it is marked as checked, it means this serial port is open. External software
can use this Virtual Serial Port to exchange data with simulator. We will tell you how to do it in the last
section "Integrated into other software".

How to use our software

Firstly, Download software by click: http://dafulaielectronics.com/CANSimulator.zip, and unzip it.

Just double click on CANSimulator.exe file to run it. And then follow the steps below:

1 If you are the first time to use this software, the first thing you have to do for new simulator
is configuration of "Simulator Settings™.
Please click Menu item: " Simulator Settings ". The following dialog occurs:

© 2024 Dafulai Electronics
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Settings @

General settings:

PC Communication for Device Settings and Monitar

Search COM | ComPort: [COM29 ~ Device Quartities: |4 =
Supported Protocol |CAN Bus e

CAM BUS Baud Rate: 125K bits/Sec |¥| Use CAN Bus Teminator Resistance
Concel ]

Fig.18 Settings

The button "Search COM" is for searching which USB COM Ports are available for your PC. After
click this button, please select correct USB Com port number for your simulator hardware (You can
plug /unplug to confirm Simulator COM Port Number).

Device Quantities will be used for how many devices to simulate. It can be selected from 1 to 4.
Protocol can be chosen "CAN BUS" or "J1939" or "CANopen" . After all settings are set in above

window, please click button "Next", the following window occurs:

© 2024 Dafulai Electronics
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CAN Bus Simulator

Settings @
Analog Input config
Analog input Quantities for each device: |22 -
No. Name Unit Type Endian Unit/Bit Offset Min Max
1 Celltv v |[urtts  +]![Litle Endia + 0.0001 0 o0 5|+
2 Cell2v V|| Uint16 ¥ ||| Little Endia + 0.0001 0 0 5=
3 Cell3v v |[urtts || Little Endia + 0.0001 0 o 5
g Celav v |[Untie v |!|Litle Endia ¥ 0.0001 0 o0 5
5 Cell5v v |[urtts || Little Endia 0.0001 0l o 5
E CellsV v |[Urtis  +|[Litle Endia + 0.0001 0 o0 5
=
: Cell7v V|| Uint16 ¥ ||| Little Endia ~ 0.0001 0 0 5
8 Cellgv v |[Uktts  ~|.|Litle Endia 0.0001 0 o0 |
Discrete Inputs
Supported Bxtemal Discrete Input Guantities for each device: 0 i
Input Ne Mame Input No Name

1 &

& 7

3 8

4 4]

b 10

| Cancel | | Previous | [ Mexdt ]

Fig.19 Analog/Discrete Input Settings

In above window, please choose how many analogs you want for each simulated device The Qty
is from 0 to 32. All devices you simulated must have the same feature's Analog input, only real-
time values are different. For each analog input, it has "Name", "Unit", "Type", "Endian", "Unit/Bit" (
that is scale), "Offset", "Min", and "Max" to be set.

Name is just Analog name, it is just for displaying. Unit is analog actual physical unit such as
"Meter", "kg" , "V" and "A".

Type is raw data type, it can be "float (4 bytes)", "Int32 (32 bits of signed integer)”, "Int16 (16 bits of
signed integer)", "Int8 (8 bits of signed integer)", "UInt32 (32 bits of unsigned integer)", "UInt16 (16
bits of unsigned integer)", "UInt8 (8 bits of unsigned integer)"

Endian is for order of bytes. Unit/Bit is scale, it denotes what physical value for raw data. For
example, if we use 10 times physical value (such as actual 1 meter, we put into binary raw data as
0xA) to put into binary value, it means 0.1 unit/bit. It is no sense for "float" data because float data
is not raw data.

Offset is only available for unsigned integer raw data because we want to use unsigned integer to
denote signed data.

Offset must set to what raw data value we must subtract when raw data is zero. Note, it is raw
data value , not physical value.

Min is "Minimum physical value". It is for Analog gauge display. Note, it is physical value, not .raw

data value.

© 2024 Dafulai Electronics



How to use our software 17

Max is "Maximum physical value". It is for Analog gauge display. Note, it is physical value, not .raw

data value.

For discrete inputs, it is simple, Just select how many digital inputs you want for each simulated
device. The Qty is from 0 to 10. All devices you simulated must have the same feature digital
inputs, only real-time values are different. Name is just Discrete Input name, it is just for displaying.
After all settings are set in above window, please click button "Next", the following window occurs if

your protocol is CAN Bus:

Settings @
Fault Settings VWaming Settings
Supported Fault Quantities for each device: |1 v| Supported Waming Quartities for each device: |1 -

Fault1l:  6801Faut Fault17: Waming1: 6804fault Waming17:

Fault?: |MyFault2 Fault18: Waming2: | MyW Waming18:

Fault3: Fautt 19: Waming3: Waming15:

Faultd: Fautt 20: Waming4: Waming20:

Fault5: Fault21: Waming5: Waming21:

Fault: Fault22: Waming§: WamingZ2;

Fault7: Fault23: Waming7: Waming23:

Fault8: Fault24: Waming8: Waming24:

Faults: Fault25: Waming9: Waming25:

Fault10: Fault26: Waming 10: Waming26:

Fault11: Fault27: Waming11: Waming27:

Fault12: Fault28: Waming12: Waming28:

Fault13: Fautt29: Waming13: WamingZ5:

Fautt14: Fautt 30: Waming 14: Waming30:

Fault15: Fault31: Waming15: Waming31:

Fault16: Fautt32: Waming 16: Waming32:

| Cancel | | Previous | [ Next ]

Fig.20 Fault and Warning Settings for CAN BUS Protocol

This is Fault and warnings settings. The fault quantities are 0 to 32, The warning quantities are 0
to 32. Fault and Warnings are no difference. How to handle them depends on your script in state
machine.

You don't need draw connection line for how fault or waning State to enter. It enters "State" or
"Warning" State automatically as soon as any of fault or warning occurs.

The faults and warnings are special, they are inputs, but outputs too (bi-direction). In your script,
you can set analog over/under some thresholds and assign some faults or warnings to true (just like
output). Of cause, you can directly use Graphic real-time fault/warning window to set it to true or

false (just like input).

For CAN BUS protocol, Fault and warning only need name to be set, it is only for displaying.

© 2024 Dafulai Electronics
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However, It is different for J1939 and CANopen protocol. When J1939 Protocol is used, you must
set 32 bits of DTC for each fault or warning in addition to name.

The following window occurs if your protocol is J1939:

Settings @
Fault Settings Waming Settings
Supported Fault Quartities for each device: |3 - Supported Waming Quartities for each device: |0 -

Fault: |5PN120d| 0097038A Fault17: 00000000 Waming1: |6804aut|[23456789 Waming17:
Fault?: SPNGEBE 00520382 Fauft18: 000000 Waming2: |MyWamz|| ABCDEFO1 Waming18:

Fault3: SPM108 000D2BES Fault19: Waming3: |MyWamZ||BCOEFDN2 Waming13:

Faultd: 0000000 Fault20: Waming4: [ 00 Waming20:

Fault5: Fault21: Waming5: Waming21:

Fault: Fault22: Waming®: Waming22;

Fault7: Fault23: Waming7: Waming23:

Faultd: Fault24: Waming8: Waming24:

Fault: Fault25: Waming9: Waming25:

Fault10: Fault26: Waming10: Waming26:

Fault11: Fault27: Waming11: Waming27:

Fault12: Fault28: Waming12: Waming28:

Fault13: Fautt29: Waming13: WamingZ5:

Fautt14: Fautt 30: Waming 14: Waming30:

Fault15: Fault31: Waming15: Waming31:

Fault16: Fault32: Waming 16: Waming32:

| Cancel | | Previous | [ et ]

Fig.21 Fault and Warning Settings for J1939 Protocol

You can see the first column you typed is Fault name, the second column you typed is Hex DTC.
For J1939 DTC Format, it has 4 versions, versionl to version4. You must set it according to your

DTC Format version.

For CANopen protocol, you must set 32 bits of " Error Code" (16 bits) plus "additional information"
(16 bits), and 8 bits of "Error Register" for each fault or warning in additional to name.

The first Column is "Fault/Warning Name". The second Column is combination of "additional
information” and "Error Code" ( Error code is the least significant word, additional information is the
most significant word). The third Column is 8 bits of Error Register. Please see Fig.67. Error
register has special meaning, you just double click this column to popup dialog window and set it.

Please see Fig. 68.

After all settings are set in above window, please click button "Next", the following window occurs if

your protocol is J1939:

© 2024 Dafulai Electronics
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Settings @
Simulated Device 1 Settings:
1939 Address: 00 Hex VINE:  DAFULATELECTRONTO| Supported PGN Gty |16 5
Device Name Device Name Components (Decimal)
Function g Identity Mumber GBEE
T e e Function Instance 8 Manufacture Code 1
Device Name: 32| FE 08 40 00 20 1A DA Vehicle System 127 ECUhnstance [0 v
Bytes {Hex) : Vehicle System Instance |2 hd
Industry Group = -
Combined Discrete Inputs
Combined DIN into Bit7 Bit6 Bit5 Bitd Bit3 Bit2 Bit1 BitD
£t [undefined ~ || [Undefined + | [Undefined ~ || [undefined -] 3
S [ Undefined ~ ||| Undefined ~ ||| Undefined + ||[ Undefined - =
Supported PGN
PGN Prioity | Res | Page | DLC o1 D2 D3 D4 D5 D6 D7 D8 Tx Rate {ms)
B5267 |6 « |0 = |0 « |8 - | Llati = Long + 5000 | =
65256 |6 |0 = [0 - |8 + |User v |lUser v [NV « User » | User - | Aftitu 0
65262 |6 ~ |0 - [0 « |8 ~ |[Cook v |Fuel v |QiTe = User « | User - | User » | User « 1000
65269 |6 -~ |0 - |0 |8 w |[Bao w |User » | User » | Amb™ = Inlet”™ » | User w || User « 1000 [ ™
| Cancel | | Previous | [ OK ]

Fig.22 Device Settings for J1939 Protocol

This is Setting for J1939 Device. Most of items are J1939 Standard items. We don't explain J1939
Standard items.

Supported PGN Quantities are 1 to 29. Note, here, Supported PGN Quantities do not include
some standard PGN such as VIN/TP/DM1/DM11/PGN59904

Combined Discrete inputs (CDI1 to CDI19) are byte which combine discrete bit inputs (occupy 2 bits
each digital input) into one byte.

And column "D1 to D8" of Supported PGN can use CDI1 to CDI10 as data byte.

The Column "Tx Rate (ms)" of Supported PGN is broadcast period in ms. If it is 0, this PGN will be
send out only when getting Request from PGN59904

If Device Qty is 1, OK button occurs. Click "OK" to finish all settings. If Device Qty is 2 or 3 or 4,
"Next" button occurs. Click "Next" to do the same job as this window.

Notes: For PGN Data field drop list, the width of item is too small.
Sometimes, you cannot see the entire item name. The item list order
from top to bottom is "User Defined", "CDI1", "CDI2", "CDI3", "CDI4",
"CDI5", "CDIg", "CDI7", "CDI8", "CDI9", "CDI10", "Analoglnputl",
"Analoglnput2”, ....

If our protocol is CAN Bus, the above window cannot occur, and the following window will occur:
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Settings @
ENEEDTTE S:n CRK Watchdog | Albtssetto1 |[ Albtssetto0 |[ Allbitssettox |  FiterGiy:
@ 11 bits Standard CAN ID ") 29 bits Extended CAN ID Tx Watchdog e e T |5 v|
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Fig.23 Filter Settings for CAN bus Protocol

This is hardware filter settings. You should choose 11 bits of standard CAN ID or 29 bits of
extended CAN ID. Synchronous function is enabled (TxWatchdog or RxWatchdog) or disabled.
Here Synchronous function means that Simulator only transmits CAN packets when it receives or
transmits a special CAN packet which is called Synchronous packet.

Synchronous packet only use a special CAN packet which is called Watchdog. If this special CAN
packet is transmitted packet, we call it Tx Watchdog, otherwise call it Rx Watchdog.

We will explain Watchdog in next settings for CAN BUS Device.

Totally , hardware can have maximum 16 filters from FO to F15. |If bit value is 1 ( 0) of Filter, it
means that we will accept the CAN ID with the value 1 (0) in the same bit location of filter.

If bit value is x of Filter, it means that we will accept the CAN ID with the any value (1 and 0) in the
same bit location of filter.

Above all settings are for all devices you simulate. They must be the same.

Notes: Here filters are hardware filters, it will throw away all unwanted CAN Packets.
However, for each device we simulate, it has supported CAN ID which is software
filter. In general, Hardware filter will accept more CAN packets than each device's
software filter.

After all settings are set in above window for CAN bus protocol, please click button "Next", the
following window occurs
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Settings @
Simulated Device 1 Settings:
Supported Received CAN 1D Gty (Max: 30): 4 =
RxCANID 1: 120 |1 Fx CAM ID 16: Received Watchdog
R CAN ID 2: 7 ([ Rx CAN ID 17: Fx Watchdog Enable |V Use it as Sync |/
1 \ .17
R CAN ID 3: &0 |0 ST R Watchdog CAN ID:  17F I
> L 1
ST o |E ST E DLC: 1 = |R Watchdog Mode | Model -
R CAN ID 5: 3arc Fox CAN ID 20: Px Watchdog Value length |1 Byte S
R CAN 1D 6: 370 Fx CAN ID 21: ] Rx Watchdog Value Start Postion: | 1st -
R CAN D 7: 37E R CAN ID 22: 38D PR 600 s
R CAN 1D 8: 37F R CAM 1D 23: J8E
= = Transmitted Watchdog
R CAN 1D §: 380 Fx CAM 1D 24: 38F Tx Watchdog Enable [©
R CAN 1D 10: 3 Rx CAM 1D 25: 330 Tx Watchdog CAN ID: |2E7
RxCANID 11: 382 R CAM 1D 26: 91 DLC: |8 - [Tx Watchdog Mode | Mode1
Rx CAN ID 12: 353 Rx CAN 1D 27: 392 T Watchdog Valus length |1 Bnte
R CAN ID 13: 384 Rx CAN 1D 28: 393
= = Tx Watchdog Value Start Position: | 1t
Rx CAN ID 14: 385 Rx CANID 23: T WD Periods 500| ms
R CAN ID 15: 386 R CAN 1D 30: 395
| Cancel | | Previous | [ OK ]

Fig.24 Device Settings for CAN bus Protocol

You can choose "supported received CAN ID" Qty 1 to maximum 30. All received CAN IDs must be
allowable by Fig 23 hardware filter. Otherwise, it makes no sense.

You can enable/disable "Received watchdog" (one special CAN packet). The "Received watchdog"
is used in my node's CAN BUS communication Error detection and/or "Synchronous function".

How does Watchdog work? We introduce RxWatchdog (Received Watchdog) firstly. Each Device
you simulate has one watchdog. Watchdog is ms count. And count can be Up/Down count and it is
unsigned. Count length can be configurable by "Rx Watchdog Value length" ( bytes quantity).
Counter direction (up/down) is decided by watchdog mode. Each watchdog has 3 different working
mode.

Mode 0 : Watchdog initial value is 0. Watchdog is free running up count each ms. Watchdog value
will return 0 if RxWatchdog value is changed. When count is over periods, it will keep the
count value and communication fault will occur ( Variable ErrorCom will be true in state
machine script).

Mode 1 :Watchdog initial value is 0. Watchdog is free running up-count each ms. When it reaches
periods value, it will keep it, and one communication fault will occur. RxWatchdog Data
packet can change count value to avoid communication fault.

Mode 2 :Watchdog initial value is equal to periods. Watchdog is free running down count each ms.

When it arrive at 0, it will keep 0 and communication fault will occur. RxWatchdog Data
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packet can change count value to avoid communication fault.

You can enable/disable "Transmitted watchdog" (one special CAN packet). The "Transmitted
watchdog" is used in other node's CAN BUS communication Error detection and/or "Synchronous
function”.

It has 4 different working mode. However, in this simulator, we only use Mode1l/Mode2/Mode3

Mode 1 : TxWatchdog value increases 1 every TxWatchdog's period automatically. When value >
maximum unsigned number, it will return 0, and increase again next time
Mode 2 : TxWatchdog value decreases 1 every TxWatchdog's period automatically. When value =
0, it will return maximum unsigned number, and decrease again next time.
Mode 3 : TxWatchdog will have no any value, its data packet length is zero. It is used for CANOpen

Sync frame.

All 4 devices you simulated must use the same Synchronous CAN packet if this device you

simulated uses "Synchronous function".

If our protocol is CANopen, the above window cannot occur, and the following window will occur:

Settings @
Simulated Device 1 Settings:
Node ID o1 Supported RPDO QTY; |2 = Supported TPDO QTY: 2 =

RPDO TPDO

RPDO1: 201 RPDOS: | 267 TPDOT: 181 ¥ Hw  TPDOS: |1E7
RPDOZ: 301 RPDO10: |367 TPDOZ: 281 ] Hw  TPDO1D: |2E
RPDO3:  |401 RPDO11: |467 TPDO3: 381 TPDO11: [3E7
RPDO4:  |501 RPDO12: |567 TPDO4: 481 TPDO12: |4E7
RPDOS: | 266 RPDO13: | 268 TPDOS: | 1EE TPDO13: |1EB
RPDO6:  |366 RPDO14: |368 TPDO6:  |2E6 TPDO14: |2E8
RPDO7:  |466 RPDO15: |468 TPDO7:  |3E6 TPDO15: |3E8
RPDO8: |56 RPDO16: |568 TPDO8:  |4EF TPDO16: |4EB

| Cancel | | Previous | [ MNeat ]

Fig.25 Device Settings for CANopen Protocol

These items are standard CANopen server items. All data are input in Hex. Max TPDO quantities
are 16. Max RPDO quantities are 16
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Your team worker may have set up all settings, you just use menu item : "File/Use Settings File ..."
to use .dcfg suffix file. It will save your time. Or you want to save your settings for your co-worker
use, just use menu item : "File/Save" or "Save as" to save to .dcfg file.

For CANopen protocol, you should use "Object Dictionary" menu to Edit your Dictionary, and you
can save to .od suffix file. Of cause , you can use "File/Use OD File ..." to use external OD file. We
will explain in the section of "One Example for CANopen".

2 In this stage, You will set up finite state machine and script for each device.
What is finite state machine?

"Finite State Machine" (or called "State Machine") is a mathematical model of computation. In any
time, system always runs exact only one state of all finite states, the other states are not running.
The jump from one state to another state needs some conditions. When conditions are met, system
will execute special action and jump to another state. Please see figure below. The initial State is
"State 1". System executes code in Statel.

When Condition is met, system executes code in Action and then enters "State 2" and executes
code in "State 2"

. Condition <

(ol ———— /(s
\ j e \f)
\_\H T b >

Fig.26 State Machine

We use simplified "Finite State Machine" which has no jump condition and action. All jumps are
unconditional and no any action. Please see figure below, its function is the same as figure above.

7 \ Falbr:

Verlfy Trut_ B
>

Fig.27 Simplified State Machine

We add a special state "Verify Condition". When Condition is true (code inside this state decides

variable "Verify" value true), it will enter state "Action", other return to "State 1". And code inside
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"State 1" completes, it will enter "Verify Condition" again unconditionally.

All jumps in the simplified "State machine" are all unconditional.

In general, the result of code running (variable or array value) is non-volatile. So we can use the

following state machine to replace it.

False

."'/..’.- Y e Venfy TrLl =
A &

Fig.28 Simplified State Machine

Our State machine is this kind of simplified "Finite State Machine". In the left tool box, we provide 5
kinds of state: "Fault State", "Verify State", "Delay State", "Action State", and "Warn" State.

Let us explain these states:

: Fault State.  When any Faultinput(i) (i=0 to Fault Input Qty -1) is true, it will enter this
state automatically (no need any connection line to enter). And state color
becomes Red, and run VB Script code inside this state. When all
Faultinput(i) (i=0 to Fault Input Qty -1) is false, it will exit automatically,

Which state it will exit to is decided by your state connection line.

: Delay State. When enter this state, it will display count-down time in ms and State color
becomes Green. When count-down to 0O, it will exit. Although delay time
unit is ms, the actual time resolution is 150ms because Windows OS is
not real-time OS. And the actual delay time is not accurate due to OS, you

can decrease delay time to match actual delay time you want.

: Action State. When enter this state, it will run VB script code inside it once, State color

becomes Green. and then exits. State color becomes Grey again.

: Warn State. It is similar to Fault State. When any WarningInput(i) (i=0 to Warning Input
Qty -1) is true, it will enter it automatically. And color becomes yellow, and
run VB Script code inside this state. When all Warninglnput(i) (i=0 to
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y

(M True

False

Warning Input Qty -1) is false, it will exit automatically, Which state it will

exit to is decided by your state connection line.

: Verify State. When enters this state, it will display count-down time (time out) in ms

and State color becomes Green. When condition variable "Verify" in VB
Script becomes true, it will exit automatically, Which state it will exit to is
decided by your state connection line to "True point". If count-down to 0
and "Verify" is still false, it will exit automatically,Which state it will exit
to is decided by your state connection line to "False point". When we
set up time out=0, the "Verify" State will execute once to decide next
state. Of cause, if "False" does not has any state connected, it will wait
for true forever. "Verify State" can do extra action like "Action" State.
But don't transmit any CAN bus packet. The left side of "Verify State"
(the horizontal line of "True") is True although there is no label True.
The Top side of "Verify State" (the vertical line of "False") is False

although there is no label False.

Now we can set up state machine for simulated device. For new devices, you should know its

principle, and divide it into many different states. VB Script for every state only needs a few of

assignment statements. (If you only use one State which is "Action State", all functions are put into

complex scripts, it can work, But your job becomes very complex and not reliable).

Click menu item: "File/New State Machine" will Open one or more empty state machine windows,

Each state machine window denotes each device you simulate. See Screenshot below:
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File  Simulator Settings  External Inputs  Monitor CAN - Windows  Connect  Help
Fainter

General...

ab

Text

Action

Fig.29 New State Machine

You can click Windows/Horizontal Title or others to organize your State machine window. Firstly we

work in Devicel (Windows title is Device 1), Maximize this window, and click state icon in the State

Tool box, and click on the client position of Device 1 window. This state will be put on Device 1 state

machine. See result for "Action" State as example below:
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Standard

Pointer
GeneralSha...
ab o
Text
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ab
Label
Fault
@
Verfy
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Action
3
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\

Arc Connect

Fig.30 put one state

The 8 green squares can be used to adjust state picture size. You can click on the state name to
change default name to any text instead of "Action”. You can drag this state to any position. Single
Click on this state will make border of state to become thick, which means it is initial state. If you
don't want to change initial state, click menu item "File/ Initial State Lock" to lock initial state. We

create 7 states by this way , see screenshot below:
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Standard
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Pointer

General...
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Arc Connect

Fig.31 All States

The 7 states are "Reset" (Action), "Delay 2s" (Delay), "Start?" (Verify), "Normal" (Action), "Stop?"
(Verify) , "Stop" (Action) and "Fault" State.

The basic function is that Power on device and then device transmits one special CAN Bus packet
and delay 2 seconds, and then detect start command. Device will enter Normal run if start command
receives. And device will detect stop command. Device will enter Stop state if stop command
receives. And then detect start command again, ....... No matter what state device is, device will
enter fault state if fault occurs. Device will enter reset state if fault disappears.

This is typical device. Click "Arc connect" icon in state machine tool box. And then put cursor on one
of small square of "Reset" state, Cursor will become a small hand,and then click on "small hand".
Move cursor to one of small square of "Delay" state. Cursor becomes a small hand, click on "small
hand". The connection between "Reset" and "Delay" will be set up. The connection maybe not good

like below:
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8l PC Utility - [Device 1] — 0 X

wgl File SimulaorSettings  External Inputs  Monitor Regs  Windows  Connect =X

Standard
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Poirter
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Text

ab

Label

@

Fault

@

False False
Verfy

®

5 ©

Action |

&)

Wam

(@

Arc Connect

Disconnected with Simulator

Fig.32 State Connection

Don't worry, just drag middle square of "Arc Connect" line to good position such as screenshot
below:
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85! PC Utility - [Device 1]
sl File SimulaorSettings  External Inputs  Monitor Regs  Windows  Connect
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False

Fig.33 State Connection

We complete all states connections like below:
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Fault

Arc Connect

Fig.34 All States Connections

Notes: Sometimes, your connection is not good although visibly it is connected. You can
verify whether connection is good by moving state. If state moves and its connection

line moves with it automatically, it means connection is OK.

You can add comment by "ab Text" icon, or "ab" Label" . What difference between "ab Text" icon,
and "ab Label" ? "ab Text" is for entire state machine, it is not attached to any state or "Arc
connect". However, "ab Label" is for one state or one "Arc Connect", it is attached to one state or

"Arc Connect". When attached state or "Arc Connect" moves, "ab Label" moves with it

automatically.

Now lets design scripts.
Script language is VB. Its Syntax is simple. It is almost the same as Microsoft VB.NET. However, it

has some difference. In Dim statement, you cannot use Uint16 to replace UShort , cannot use Int16
to replace Short, cannot use Int32 to replace Integer, cannot use UInt32 to replace Ulnteger. Most of
complex predefined class will be not supported. This VB script does not support "iif()" function. Any

variable must be defined by "Dim or Static" statement before it is used.

Every Device supports the following global variables or array for CAN BUS Protocol:
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Faultinput(): 32 fault inputs, Type is Boolean (read/write), index is from 0 to 31 , which denotes
the 1st to 32th Fault inputs. You can change its value by menu "External Inputs"/"Fault and
digital inputs". Of cause, you can set/clear by your script.

Warninglnput(): 32 Warning inputs, Type is Boolean (read/write), index is from 0 to 31, which
denotes the 1st to 32th Warning inputs. You can change its value by menu "External
Inputs"/"Warning inputs”. Of cause, you can set/clear by your script.

Analoglnput(): 32 analog inputs, Type is single (read only), index is from 0 to 31, which
denotes the 1st to 32th analog inputs. You can change its value by menu "External
Inputs"/"Analog Inputs".

RawAnalogIn()(): Raw data value of 32 analog inputs, Type is 32 bits of unsigned integer
(read only). The first index is from 0 to 31 , which denotes the 1st to 32th analog inputs. The
second index is from 0 to 3, which denotes the 1st to 4th byte of raw data (little Endian). Its value
is decided by Analoglnput() and scale/offset in device configuration

Digitallnput(): 10 Digital inputs, Type is Boolean (read only), index is from 0 to 9, which
denotes the 1st to 10th Digital inputs. You can change its value by menu "External Inputs"/"Fault
and digital inputs".

Verify: "Verify State" result, Type is Boolean (write only). This is only for "Verify state" script.
Debug(): 32 Debug inputs/outputs, Type is 16 bits of unsigned integer (read/write), index is
from O to 31, which denotes the 1st to 32th Debug. It can be used in "Debug" or "exchange
Data between devices". You can view their values by menu"Windows/Debug" .

DebugSng(): 32 Debug inputs/outputs, Type is single precision float (read/write), index is from
0 to 31, which denotes the 1st to 32th Debug. It can be used in "Debug" or "exchange Data
between devices". You can view their values by menu"Windows/Debug" . Note, DebugSng() has
nothing to do with Debug()

Every Device of CAN BUS Protocol supports the following global variables or array :

RxCANFrame()() : CAN Bus received frame. Type is 32 bits of unsigned integer (read only).
The first index is CAN bus received packet number from 0 to Qty-1. You can directly use CAN
ID String to replace packet number (If there is prefix Ox , it is hex, otherwise it is decimal).
Script compiler will translate it into packet number automatically. The 2nd index is used for
distinguishing CAN BUS packet field. 0 is for CAN ID. Bit 31 denotes whether received this
CAN bus packet (0 : received, 1: not received). For example, we do a judgment of whether
received CAN ID="0x17F". The script will be

If (RxCANFrame("0x17F")(0) AND &H80000000))=0 Then

' CAN ID="0x17F has received,
End If
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The 2nd index=1 denotes Data length of CAN bus Data packet. Bit 7 is flag for RTR (1: RTR,
0:Data). Here Data length of CAN bus Data packet is different from CAN BUS DLC, It can be
more than 8 (sum of all data bytes quantities including Datal with the same CAN ID). In our
simulator, Max DLC can be 64. When DLC>8, Datal for each single CAN frame has special
meaning which is configured in device settings on the right side of received CAN ID. In general,
Datal is used as frame number. But it can be any special meaning as you require. Simulator
didn't interpret any Datal of single CAN frame, it just put all data bytes into Data fields.

The 2nd index: From 2 to 65, denotes Data bytes including Datal of every single frame.

e TxCANFrame()() : CAN Bus Transmitted frame. Type is 32 bits of unsigned integer (write
only). The first index is CAN bus transmitted packet number starting from 0. You can directly
use CAN ID String to replace packet number (If there is prefix Ox , it is hex, otherwise it is
decimal). Script compiler will create index number and CAN ID data for you automatically.
Maximum of the first index is 29, which means Transmitted CAN bus ID QTY is 30. The 2nd
index is used for distinguishing CAN BUS packet field. 0 is for CAN ID (You don't need to set
its value when first index uses CAN ID String). The 2nd index=1 denotes Data length of CAN
bus Data packet. Bit 7 is flag for RTR (1: RTR, 0:Data). Here Data length of CAN bus Data
packet is different from CAN BUS DLC, It can be more than 8 (sum of all data bytes quantities
except Datal with the same CAN ID). In our simulator, Max DLC can be 64. When DLC>8,
Datal for each single CAN frame is frame number starting from 0. It is different from
RxCANFrame()(). Simulator removes datal of single packet and combines into real data into
Data fields. The 2nd index: From 2 to 65, denotes Data bytes. If DLC>8, it is pure data field by

removing datal of single packet. .

Notes: You don't need any send out statement in your script. The reason is Simulator will
transmit CAN bus frame when you have any assignment statement about one CAN ID
packet inside your script.

e COMErr: Device Communication Error (Input), Type is Boolean (read only).

Every Device of J1939 Protocol supports the following global array:

e RxJ1939()() : J1939 received Packets, Type is byte (read only). The first index is J1939
Received Number from 0 to 9.
RxJ1939(0)() is "PGN=60908 Cannot claim address", it can be used RxJ1939("60908n")() or
RxJ1939("OXEE00N")() to replace.
RxJ1939(1)() is "PGN=60908 Can claim address", it can be used RxJ1939("60908")() or
RxJ1939("0XEE00")() to replace.
RxJ1939(2)() is "PGN=60418 TP.CM global address", it can be used RxJ1939("60416g")() or
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RxJ1939("0xEC00g")() to replace.

RxJ1939(3)() is "PGN=60418 TP.CM Local address", it can be used RxJ1939("60416")() or
RxJ1939("0xEC00")() to replace.

RxJ1939(4)() is "PGN=60160 TP.DT global address", it can be used RxJ1939("60160g")() or
RxJ1939("0xEB00g")() to replace.

RxJ1939(5)() is "PGN=60160 TP.DT local address", it can be used RxJ1939("60160")() or
RxJ1939("0xEB00")() to replace.

RxJ1939(6)() is "PGN=59904 global address", it can be used RxJ1939("59904g")() or RxJ1939
("OXEAO00g")() to replace.

RxJ1939(7)() is "PGN=59904 local address", it can be used RxJ1939("59904")() or RxJ1939
("OXEAO00")() to replace.

RxJ1939(8)() is "PGN=59392 Ack global address", it can be used RxJ1939("59392g")() or
RxJ1939("0xE800g")() to replace.

RxJ1939(9)() is "PGN=59392 Ack local address", it can be used RxJ1939("59392")() or
RxJ1939("0xE800")() to replace.

In general, we don't use RxJ1939()() above because PC built-in software implement J1939
Protocol.
The 2nd index is used for distinguishing J1939 frame field.
0: source address.
1: DLC, Bit 7 is received flag (0: received, 1: not received). Bit3 to BitO is data byte quantities
received. The statement for judgment of received PGN59392 should be the following:
If (RxJ1939("59392")(1) And &H80)=0 Then
" Received PGN 59392 Local handle

End If
: Datal
: Data2
: Data3
: Data4
: Data5
: Data6
: Data7
: Data8

© O N o g A e

TxJ1939() : J1939 transmitted Packets, Type is 16 bits of unsigned integer (write only), The
first index is J1939 transmitted Number from O to 28, which means J1939 transmitted Max
QTY =29. You can use PGN String to replace it.

The 2nd index is used for distinguishing J1939 frame field.
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0: PGN. If your first index used PGN String, you don't need to set this PGN, script compiler will
create it for you automatically. PGN string can be prefix with 0x, which means Hex,
otherwise decimal PGN. For example, TxJ1939("61696")() or TxJ1939("OxF100")() will
create TxJ1939(0)(0)=61696

1: Priority and Reserved and page bit. BitO=Page bit, Bitl1=Reserved bit, Bit4 to Bit2 is priority.

You don't need to set it by Script because you already configured it in device settings,

2: Destination address, 0 to 253 for individual address, 255 for global address. You don't need

to set it by Script

3: DLC, its value is 1 to 8, You don't need to set it by Script

4: Datal

5: Data2

6: Data3

7: Datad

8: Data5

9: Data6

10: Data7

11: Data8

Notes: You don't need any send out statement in your script. The reason is Simulator will
transmit J1939 PGN frame when you have any assignment statement about one PGN

inside your script.

Every Device of CANopen Server Protocol supports the following global array:

e RXCANOpen()() : CANopen received Packets, Type is byte (read only). The first index is
CANOpen Received Packet Number from 0 to 19.
RxCANOpen(0)() is "RSDO", it can be used RxCANOpen("RSDO")() to replace, and easily to
remember.
RxCANOpen(1)() is "TimeStamp", it can be used RxCANOpen("TimeStamp")() to replace, and
easily to remember.
RxCANOpen(2)() is "Sync", it can be used RXCANOpen("Sync")() to replace, and easily to
remember.
RxCANOpen(3)() is "NMT", it can be used RxCANOpen("NMT")() to replace, and easily to
remember.
RxCANOpen(4)() is "RPDO1", it can be used RXCANOpen("RPDO1")() to replace, and easily to
remember.
RxCANOpen(5)() is "RPDO2", it can be used RXCANOpen("RPDO2")() to replace, and easily to
remember.
RxCANOpen(6)() is "RPDO3",it can be used RXxCANOpen("RPDO3")() to replace, and easily to
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remember.
RxCANOpen(7)() is "RPDO4",it can be used RXxCANOpen("RPDO4")() to replace, and easily to
remember.
RxCANOpen(19)() is "RPDO16",it can be used RxCANOpen("RPDO16")() to replace, and

easily to remember.

In general, we don't use RXCANOpen("RSDO")(), RXxCANOpen('Sync")(), and RxCANOpen
("NMT")() above because PC built-in software implement CANOpen Server Protocol.
However, we usually use RxCANOpen("RPDO1")() to RxCANOpen("RPDO16")() to do

application-specific task.

The 2nd index is used for distinguishing CAB Bus frame field.

0: DLC, Bit4is RTR flag (0: Data, 1: RTR). Bit3 to Bit0 is data byte quantities received. Bit 7 is
received flag (0: received, 1: not received). The statement for judgment of received RPDO2
should be the following:

If (RxCANOpen("RPD0O2")(0) And &H80)=0 Then
" Received RPDO2 Local handle
End If

: Datal

: Data2

: Data3

: Data4

: Data5

: Data6

: Data7

: Data8

© N @ g N

You don't need to remember these variable names, you just need press "Ctrl+ Space" to display
variable name in Script Editor.

One special State machine script is for "Delay state". The script is only constant. For example,
Script is " 2400" means delay is 2400ms.

Double click on "Reset" State, a window pop out. see picture below:
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| State Script X
State class State Name
Script fo Action Stat, Fesetl

I oy

=

Time Out: ms Cancel

Fig.35 Script window

Our "Reset" State (Action) function is to transmit CAN packet: CAN ID=0x120, DLC=3, Datal=0x00,
Data2=0x00 and Data3=0x01 . So we click on editor window, and press "Ctrl+ Space", variable hint
occurs, click on "TxCANFrame" item,
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Script for Action State: Resst

RxCANFrame
T«CANFrame
Digitallnput
AnalogInput
RawAnalogin
Faultinput
Waminglnput
ComEmr
Debug
DebugSng

Fig.36 Script window

The script is shown below:

Script for Action State: Reset

TxCANFrame("k170"N1)=3 "DLCis 3with CAN ID=0x170
TxCANFrame ("R 70"N2)=0 ‘datal=0x0
TCANFrame ("1 70"} 3)=0 ‘data2=0x0
TxCANFrame ("1 70"H4)=1 “datad=(x1

Fig.37 Script window

Click Button "OK" to accept script.

Notes: 1. There are 2 hints, one is for variables, the other is for statement keywords. These

2 hints alternates by "Ctrl+Space"
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2. Script has syntax color. If it does not occur syntax color, please right click to click

Syntax color menu item.

Double click on "Delay 2s " (Delay) State. Pop out script window, we complete script such as

window below:

| State Script

Script for Delay State: Delay2s
112000

Cancel

Time Out: ms l 0K |

Fig.38 Script for "Delay State"

Notes: If actual Delay is longer than 2 Seconds, please set this value lower than 2000. You
should adjust this value according to actual delay time in order to get good delay time

precision.
Click Button "OK" to accept script.

Double click on "Start? " (Verify) State. Pop out script window, Our "Start?" state function is to see if

CAN BUS ID=0X620 received and Datal=0x02. So Script content is shown below:
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e D

Script for Verfy State: Start?
If ((FeCANFrame("(e620")N0) And &HBO000000)=0) AndAlso (FxCANFrame("be620")2)=2 ) Then

3

|

Fig.39 Script for "Verify State"

Time Out = 0 ms means that we wait for true forever. Click Button "OK" to accept script.

Double click on "Normal " (Action) State. Pop out script window, Write script as you need.
Double click on "Stop? " (Verify) State. Pop out script window, Write script as you need.
Double click on "Stop " (Action) State. Pop out script window, Write script as you need.

Double click on "Fault " State. Pop out script window, Write script as you need.

You can Copy/Paste Existing State by "Arrow" select icon and "Ctrl+C"/"Ctrl+V" . And you can use
"Delete" key to remove some states or connections.

For example , we have 4 devices. and 4 devices are the same state machines. So we let Device 1
state machine window focused. Press "Ctrl+A" to select all elements in Device 1 state machine
window, and press "Ctrl+ C" to copy all elements to clipboard. We let Device 2 state machine
window focused. Press "Ctrl+ V" to paste all elements in device 1 to Device 2 State machine. We let
Device 3 state machine window focused. Press "Ctrl+ V" to paste all elements in device 1 to Device
3 State machine. We let Device 4 state machine window focused. Press "Ctrl+ V" to paste all
elements in device 1 to Device 4 State machine. This copy/paste includes Script.

To click menu item "Connect" will connect PC with simulator hardware, And for the first time, it will
compile all scripts. See picture below:
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Standard

R

Poirter

General...

ab

Text

ab

Label

ol Device1

—

Script Compiling Progress

‘ Compiling Progress

r

<« i,

a5l Device 2

] o ‘

Fig.40 Compiling Scripts

After compiling successfully, it will simulate automatically. Please see picture below:

) | 55 Device3

Fig.41 State machine running

The current state is in "Start?" which waits for outside start command. If you click menu item
"External Inputs/Fault and Digital Inputs" to open fault inputs , click any fault to be checked in tab

Device 1, Device 1 will enter fault State, See picture below:
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o5 Devicel o [@ ][ =] | o Device3 o= =

rrrrr

Device 1 | Device 2 | Device 3 | Device 4]
Fauk Inputs
7] VO_SEN 7036 | G4_G a5G
4 Device 2 706G [ ez F8 [aars ] a5.F8
= [F] Q6_FB ] CF [F] FAN_F ] RES
] RES [ RES EHF [0 rEs

ov - oc_pv [F] 0C_AC oc_0

[E] ARC ] GND 2c RS485
Sl T_TEM ] OC_AC_S [F] OV_S [F] Mcu_T
[F=]

BTLOD [] CONF ] KILLS ] AuxXP

0

@

[
b

Discrete Inputs
Din1 Din2 Din3 Dind

Fig.42 Fault occurs for device 1

At last, you can save your state machine for your team member use. Click item "Disconnect" to
stop simulation, and then click menu item "File/Save State Machine or /Save State Machine As...."
to save your state machine in *.nsprj file. Of cause, you can open state machine file to save time for
drawing state machine and writing script.
For your Simulator, you should have 3 files if it is not CANopen protocol, otherwise, 4 files :
1. *. dcfg file for Device settings
2. *.nsprj file for state machine
3. *.scr file for script. This file name without the extension "scr" is the same as
counterpart of *.nsprj. It automatically open or save when you open or save *.nsprj
file
4. *.od file for Object Dictionary if we use CANopen protocol.

So you should copy 3 or 4 files above to your co-worker.

Notes: Don't use "Arc connection" connecting One State to itself. If you really want to
connect to itself, please use Delay State with delay time=0.

5 One Example for CAN BUS

5.1 CAN Bus device description

We will demonstrate one device with 11 bits CAN ID and CAN baud rate =125Kbit/sec.
This CAN bus Device can receive 2 different CAN IDs, one is 0x17F and the other is 0x120
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For CAN ID=0x17F which is RxWatchdog, DLC=1, watchdog byte length=1, Periods=600ms.
RxWatchdog mode is 0. This RxWatchdog is used for "Synchronous function” too.
For CAN ID=0x120, Its DLC=8, and we will display it into debug(0) to debug(7).

This Device has 11 Analog inputs, call it CellV1 to CellV11. itis unsigned 16 bits integer, little endian,
unitis V. and scale=0.0001V/bit, minimum=0V, Maximum=5V

This CAN bus Device can transmit one CAN ID, it is long frames, Datal as frame number starting from
0. CAN ID is 11 bits of 0x140. Totally we have 22 bytes of pure data (not including frame number).
This 22 bytes are 11 Analog Inputs raw data from CellV1 to CellV11.

This Device has two faults, call it Cell over Voltage fault (Simplified as OV) and Over Current fault
(Simplified as OC).

When this device received RxWatchdog (Sync), it will transmit out 11 analog inputs. However, if any

fault occurs, it will stop transmit any CAN Bus packets.

Any Cell Voltage (Anloginput) >4.2, it will cause OV .
5.2  Setup Simulator
Let's setup this device simulator.

1 Please plug Simulator USB into your computer, and Run CANSimulator.exe, and then click Menu
item: " Simulator Settings ". The following dialog occurs:

Loading progress

Loading previous configuration data progress:

Fig.43 Load Settings

2 After loading settings, it will display below:

© 2024 Dafulai Electronics



44

CAN Bus Simulator

Settings @

General settings:

PC Communication for Device Settings and Monitar

| Search COM Com Pot: |[COMZ3 = Device Guantiies: |1 -
Suppotted Frotocel  [CANBus v

CAN BUS Baud Fata: 128K bits/Sec 7] Use CAN Bus Teminator Resistance

[ Cancsl |

Fig.44 Protocol settings

We click "Search COM" button to select COM Port number from drop list, which is used for CAN Bus
simulator. Select Device quantities to 1, and Supported protocol to "CAN Bus". CAN Bus baud rate is
125K. You can enable/disable 120 ohms terminator.

Click "Next" button to next step. Or "Cancel" button to exit settings (cancel all settings you made)

3 After above "Next" button click, the following window will display:

Settings @I

Analog Input corfig

Anslog npul Quantiies for esch device DI

[ No. Name Lt Type Endian Unt/Bit Offset Min Max
1 Celltv v/|[umt16._ =] |[Litle Enda » 0.0001 ] ] 5l
2 Celizv v|[Untie = ||| Le Enda 0.0001 ol o 5
< Cell3V VI Ukt - || Lite Enda ~ 00001 ] 0 54
4 Call4v WV |[Unt1e  w | |[Litle Enda = 0.0001 ] 0 57
s Cell5V v |[Ukt16 o ||[Litle Enda v 0.0001 ] 0 5
& Cellgv v |[um16__ ||| Litle Enda v 0.0001 0 ) 5
7 CelTv v|[Unie  ~||Lte Enda ~ 0.0001 ol o 5
& CollBV v |[uktts  «||[Lite Enda ~ | 0.0001 0| 0 5/«
Dizcrete Inputs
Suppoted Exemal Discrete bput Quantiieafor sach device: 2 z)
Input No Name Input No Name

1 (]

2 7

3 8

4 3

5 10

Fig.45 Analog/Digital Input settings

You select analog input quantities to 11, and set 11 analog inputs name from "Cell1V" to "Cell11V".
Every analog input is 2 bytes's 16 bits unsigned integer (little endian). Offset=0V, Scale is 0.0001V/bit
(That means value 10000 denotes 1V). No any digital inputs. Click "Next" to enter next step or

"Previous" to return step 2 or "Cancel" button to exit settings (cancel all settings you made).
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Notes: If you simulate multiple devices, they will have the same analog inputs (or Digital inputs).
Only values are different.

4 In this step, you will set faults/warnings as display below:

Settings (]

Fault Settings Waming Seftings
Supported Fault Guantities for each device: |2 - Supported Waming Quantiies for each davice: IE

Faultl: OV Fault17- Wamingl: & it Waming17-
Fautz, OC Fault1g Waming2: mi Waming18:
Faut3: Fault19: Waming3: | MyWam: Waming15:
Fauit4: Fault2d: Wamingd: Waming2(:
Fauit5: Fauh2l Waming’: Waming21
Fauts: Fault2- Wamingh: WamingZ2:
Fault7: Fauh23: Waming7: Waming23
Faut: Fault24: Waming®: Waming24:
Faut3: Fault?5: Waming3: Waming25:
Faut10 Fauh26: Waming10; Waming2%:
Fauki11: Fault27- Waming11: Waming27-
Fauk12: Faulh2s: Waming12: Waming2E:
Fauk13: Fault25: Waming13: WamingZ5:
Fauk14: Fault3d: Waming14: Waming3:
Faut15: Fauh3i Waming15: Waming31
Faut16: Fault32- Waming16: Waming32-

[(Concel | [[Previous | [ Mt ]

Fig. 46 Fault/Warning settings

We set 2 faults with names "OV" and "OC", no any warnings. Click "Next" to enter next step or
"Previous" to return step 3 or "Cancel" button to exit settings (cancel all settings you made).

Notes: If you simulate multiple devices, they will have the same faults (or warnings).

5. In this step, we will set CAN ID to 11 hits, 5 filters (x as don't care) and Sync as below:

Settings. e

[mE5m]
CAN Bus 1D Type s:mg,w,d.mg [Mbtessttod |[ Mbtssstto0 |[ Mibessetiox | FiterGty:

@ 11 bts Standard CAN 1D 29 bits Extended CAN 1D T Watchdag i e 5 =
CAN BUS Fiter

bt 28 27 2 25 ¥ 23 22 21 20 19 18 17 B 15 W 13 12 11 W9 8 7 6 5 4 3 2 1 0
7l x| [xllx|[0]x|[x] x|[0] 0][a]0

Fl % |z lix [0l ix|[xlix [0} ool

F2 % lxlix |0lix|xlix[l0fo]1]0

g x = x 0 % x % 0 0 11

B2 x|t % 0 x| x % 1 1,11

[ Cancel | [ Previous | [ Het |

Fig 47 CAN bus type and filter settings

The 5 filters cover our 2 CAN bus ID: 0x17F and 0x120.
Of cause , we can choose 2 filters as below:
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Sedtings
CAN Bus 1D Typa
@ 11 bits Standard CAN ID
CAN BUS Fiker
b 28 27 X 25 M
b 1:Fn -
Fi
F2
F3
Fa
F5
F&
7
Fi
F3
10
1
12
13
14
15

(71 23bks Bxtended CAN ID

Syme
@ Fx Watchdog

Mbitssettol || Albtssetiod |[ AlbtssettnX |

Rber (ty:

) Te Wetchdog

| Cancal | Prewicua Neoz

0
0

=

=

Fiter bit vale "X" means “Dont cane™

23 2 21 2 19 18 17 16 15 14 13 12 11 10 8§

x[x[x]|e|e

-

Fig 48 Another Filters settings

We used RxWachdog as Transmitting synchronous signal (The specific RxWatchdog CAN bus ID will

be set in next step).

Click "Next" button to next step, or "Previous" to return step 4, or "Cancel" button to exit settings

(cancel all settings you made)

6. In this step, we will set received CAN ID and RxWatchdog, TxWatchdog and Synchronous signal as

below:

Settings
Simuated Device 1 Setings:
Supposted Recsived CAN ID Oty (Max; 30 B
Fee CAN 1D 1:
Fx CAN 1D 2
Fic CAN 1D % &
ReCAND & | |
Re CAN 1D 5:
Rx CAN 1D 6:
ReCAN D 7
Fee CAN 1D &
Fex CAN 1D %:
Rc CAN 1D 10: 381
R CAN D 11 | 312
Rix CAN ID 12
Rx CAN 1D 13
R CAN 1D 14:
Fix CAN 1D 15: 386

R CAN 1D 16 287
RxCANID 17 388
R CAN 1D 18: 38
R CANID 18 | %A
Re CAN 1D 20 s
R CAN 1D 21:

R CAN ID 22 D
R CANID 23 |
R CAN 1D 24
Foc CAN 1D 25:
R CAN ID 26 ||
ReCAN 1D 27
Foc CAN 1D 28:
ReCANIDZE ||

R CAN ID 30: 335

Cancel | Prewous OK

PReceived Watchdog

P Watchdog Enable (V]
Fix Watchdog CAN ID: 17F
DIC: [1 1R Welehdeg Mede [ModeD ~|

RVistchdog Vabe length
R Watchdog Value Stan Poston: 12 |
WD Pediods 600 ms

Lsar 22 Sync [

Transmitted Watchdog

Tit Watchdag Enable

Tx Watchdog CAN 1D |3E7
DLC: (B {Tx Watchdog Made | Mode1
T Watchdog Value length |1 Bvie

Tx Watchdog Value Start Postion; | 1t
T WD Periods 500 ms

Fig.

49 Received CAN and watchdog settings.

We saw there is a check box beside each received CAN ID right side. If checked, it means the first

data of CAN Packet as the same function as CAN ID (such as frame number), so it will display in

different lines in "monitor CAN" window if the first data of CAN Packet is different even though they
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have the same CAN ID. In this example, the first data of received CAN Packet is really data, so it is
not checked.
Click "OK" button to finish all settings. Or "Previous" to return step 5, "Cancel" button to exit settings

(cancel all settings you made)

Notes: If you have *. dcfg settings file, you can skip 1 to 6, just use File/Use settings File .....

7. In this step, please click menu "File/New State Machine”, and use left tools drag/drop to set up state
machine as below:

Fig. 50 State Machine

8. In this step, we will write every state's VB script. Double click on "Sync?" state, it will popup a editor
window, and you type this script as below:
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L
State Script

Script for Verfy State: Sync?

"Set OV

FaultInput{l}=False

Dim i As Integer

Fori=0to 10
Analoginput§)>4.2 Then
Faultinput{0)=True
Exit For

end If

Next

‘Received CAN 1D: (120

"Display them in Debug

Fori=0to (RxCANFrame("®c120")1) And &H7FH
Debugli}= ReCANFrame(" e 120")H2+i )

Next

|End I

Fig. 51 Script for "Sync?" State

Verfy=(RxeCANFrame("(17F"H0) And &H20000000)=0 "Set Sync to Verfy

I {FCANFrame(" (e 120"H0) And &HB0000000)=0 Then 'TAN ID= (120 received?

This script is for "Verify" state. The first statement will set "Verify" to true if CAN ID=0x17F is received.

And middle part of code is for set the 1st fault. When any analog input is over 4.2V, it will set the 1st

fault. The last part of code is to put Data with received CAN ID=0x120 into Debug registers.

Double click on "Transmit" state, it will popup a editor window, and you type this script as below:

L
State Script

Co

Script for Action State: Transmit

"Send CellV

TxCANFrame("Q< 140"} 1)= 22 'DLC=22

Dim i As Integer

Fori=0 to 10
TxCANFrame(" 140"} 2+2)=FawAnaloginput{}0) Datal
TxCANFrame(" 0 140")*“2+3)=RawAnaloginput(}1) "Data2

Neat

Time Out: _. ms

Fig. 52 Script for "Transmit" State
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This script is for "Action” state. It will transmit CAN Packet with CAN ID=0x140. This CAN bus
Packets are long frame, The 1st data is frame number starting from 0. The other data values are 11
Analog raw data (Little endian)

Double click on "Fault" state, it will popup a editor window, and you type this script as below:

State Script [é]

Script for Fault State: Fault

Faultinput{l)=False

Dim i As Integer

Fori=0to 10
F Analoglnput{)=4.2 Then

Faultinput (0}=True
Exit For

end If

Next

Tx Periods: 0 ms Cancel

Fig. 53 Script for "Fault" State

This script is for "Fault”" state. It will clear the 1st fault when all analog inputs<=4.2V, and it will set the
1st fault if any analog input>4.2V.

Notes: If you have *.nsprj *.scr state machine file, you can skip 7 to 8, just use File/Open State
Machine .....

9. Now we can click menu "Connect" to start simulator. The window below will be popped up:
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Fig. 54 Script compiling

It is compiling all state's scripts. If no any error for all scripts, State machine script will run. And we see
"Sync?" is green color. It means device is waiting for Sync CAN Packet (CAN ID=0x17F). You can see
monitor CAN Activity/ Analog inputs/Debug in real time. Please see Fig 55 below.

File  Simulator Settings  ExtemnalInputs  Menitor CAN Windews  Disennect  Help

Debug (0} :

Hex: 0001  Dec: 1 DebugSng (0):  0.000 .
Debug (1} : Hex: 0002 Dec: 2 DebugSng(1): 0.000 [

Debug (2) & Hex: 0003 Dec: 3 DebugSng(2): 0.000 |
Debug(3) ¢ Hex: 0004 Des: 4 DebugSng(3):  0.000
Debug(4) : Hex: 0005 Deec: § DebugSng(4): 0.000
Debug(5) ¢ Hex: 0008 Dec: & DebugSng(S):  0.000
Debug (6} & Hex: 0007 Dec: 7T DebugSng(6): 0.000
-~ Debug (7} = Hex: 0008 Dec: 8 DebugSng (7):  0.000
Debug (8) * Hex: 0000 Dec: © DebugSng (8} :  0.000
Debug(8):  Hex: 0000  Dec: 0 Debugsng(9): 0.000
Debug(10): Hex: 0000  Dec: 0 DebugsSng (10) : 0.000
Debug(1l): Hex: 0000  Dec: 0 DebugSng (11): 0.000
o 5 Debug(12): Hex: 0000 Dec: 0 DebugSng(12) : 0.000
Debug(13): Hex: 0000  Dee: © Debugsng (13) ¢ 0.000
Debugilg):  Hex: 0000 Dec: O DebugSng (1£): 0.000

0w Debug(15): Hex: 0000  Dec: 0 DebugSng (15) ¢ 0.000 =
Celty Debug(l6):  Hex: 0000 Dec: 0 DebugSng (16} : 0.000
Debug (17) ¢ Hex: 0000 Dec: 0 DebugSng (17} : 0.000
e | Debug(18): Hex: 000D  Dec: © DebugSng (18) 1 0.000
Monitor CAN Activity Debug(18) ¢ Hex: 0000 Dec: © DebugSng (19): 0.000
Darir | pebug(20):  Hex: 0000  Dec: o DebugSng (20) : 0.000
| Debug(21): Hex: 0000  Dec: 0 DebugSng (21} : 0.000
Trace CaN ID DLC | D1 | B2 | D3 Dd | DS | Dé Debug(22) = Hex: 0000 Dec: 0 DebugSng (22) : 0.000
% 178 1 ez Debug(23):  Hex: 0000 Dec: 0O Debugsng (23): 0.000
3 140 7 Jos |oo l| Pebvat24):  Hex: 0000 Dec: 0 DebugsSng (24) : 0.000
Debug(25): Hex: 0000  Dec: 0 DebugSng (25) : 0.000
Debug(26): Hex: 0000  Dec: 0 DebugSng (26) : 0.000
Debugi27) ¢ Hex: 0000 Dec: 0 DebugSng (27} : 0.000
Debugi28) ¢ Hex: 0000 Des: 0 DebugSng (28} ¢ 0.000
Debug(29) : Hex: 0000 Dec: 0 DebugSng(29): 0.000

Fig. 55 State machine is running

In Fig. 55, we set CelllV to 4,3V in "Analog Inputs" window, we can see State jump to "Fault" state,
"Fault" state color becomes red. See Fig 56 below:
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Fault And Discrete Inputs
Device 1
| Faultinpues ‘
T ov oc o o

Monitor CAN Activity == E=]
Device 1

Trace | CAN ID DLC D1 D2 D3 Dd D& De o7 Da Rex TimeStamp (S} TimeDelta Count |
¢ 17F 1 |ez Ha [ 151.0233 a.1583 823

iR EAEER

T 150 B 03 [oo Ho £5.4206 0.0001 11z

£ 120 & 01 [0z (o3 o3 [os [oe [o7 [es [we [z0.1860 9.0000 L

COM20  Connected with Simulator  Protocol: CAMBus  CAN Baud Rate: 125000 bp

Fig. 56 Enter Fault State when CelllV=4.3V

This example files are in folder: Top folde\CANbusSim\Example\CANBus

6 One Example for J1939

6.1 J1939 device description

We will demonstrate one example which implements function of our another hardware J1939
Simulator (Part Number: DFLSJ1939BV1)

CAN baud rate =250Kbit/sec. J1939 Address=0, Device Name=0x32FE084000201A0A VIN# is
"DAFULALELECTRON10"
Device has 29 Analog inputs below:
e The 1st Analog:
Name: Latitude SPN=584, Unit: Degree, Type: unsigned int32, scale=10e-7 degree/bit,
offset=210 degree
e The 2nd Analog:
Name: Longitude SPN=585, Unit: Degree, Type: unsigned int32, scale=10e-7 degree/bit,
offset=210 degree
e The 3rd Analog:
Name:N_V_Speed SPN=517, Unit: Km/h, Type: unsigned int16, scale=0,00390625km/h/bit,
offset=0 km/h
¢ The 4th Analog:
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Name:Altitude SPN=580, Unit: m, Type: unsigned int16, scale=0.125m/bit, offset=2500m

e The 5th Analog:
Name:Engine Coolant Temperature (CoolantTem) SPN=110, Unit: C, Type: unsigned int8,
scale=1C/bit, offset=40C

e The 6th Analog:
Name:Engine Fuel Temperature (FuelTem) SPN=174, Unit: C, Type: unsigned int8, scale=1C/bit,
offset=40C

e The 7th Analog:
Name:Engine Oil Temperature (OilTem) SPN=175, Unit: C, Type: unsigned int16,
scale=0.03125C/bit, offset=273C

e The 8th Analog:
Name:Barometric pressure (BaroPressu) SPN=108, Unit: KPa, Type: unsigned int8,
scale=0.5KPa/bit, offset=0KPa

e The 9th Analog:
Name:Ambient air temperature (AmbTem) SPN=171, Unit: C, Type: unsigned int16,
scale=0.03125C/bit, offset=273C

e The 10th Analog:
Name:Air inlet temperature (InletTem) SPN=172, Unit: C, Type: unsigned int8, scale=1C/bit,
offset=40C

e The 11th Analog:
Name:Engine trip fuel (TripFuel) SPN=182, Unit: Kg, Type: unsigned int32, scale=0.5Kg/bit,
offset=0Kg

e The 12th Analog:
Name:Engine total fuel used (TotalFuelUsed) SPN=250, Unit: Kg, Type: unsigned int32,
scale=0.5Kg/bit, offset=0Kg

e The 13th Analog:
Name:Actual engine - percent torque (ActualTorque) SPN=513, Unit: %, Type: unsigned int8,
scale=1%/bit, offset=125%

e The 14th Analog:
Name:Engine speed SPN=190, Unit: rpm, Type: unsigned int16, scale=0.125rpm/bit, offset=0
rpm

e The 15th Analog:
Name:Accelerator Pedal Position 1 (AccePedalPos) SPN=91, Unit: %, Type: unsigned int8,
scale=0.4%/bit, offset=0%

e The 16th Analog:
Name:Engine Percent Load at Current Speed (Load@Speed) SPN=92, Unit: %, Type: unsigned
int8, scale=1/bit, offset=0%

e The 17th Analog:
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Name:Boost pressure  SPN=102, Unit: KPa, Type: unsigned int8, scale=2KPa/bit, offset=0KPa

e The 18th Analog:
Name:Tachograph vehicle speed (TachVehSpeed) SPN=1624, Unit: Km/h, Type: unsigned int16,
scale=0,00390625km/h/bit, offset=0Km/h

e The 19th Analog:
Name:Wheel-Based Vehicle Speed (WheelVehSpeed) SPN=84, Unit: Km/h, Type: unsigned
int16, scale=0,00390625km/h/bit, offset=0Km/h

e The 20th Analog:
Name:Electrical potential (ElecVoltage) SPN=168, Unit: V, Type: unsigned int16, scale=0.05V/hit,
offset=0V

e The 21st Analog:
Name:Fuel rate (FuelRate) SPN=183, Unit: L/h, Type: unsigned int16, scale=0.05L/h/bit,
offset=0V

e The 22nd Analog:
Name:Fuel delivery pressure (FuelPressure) SPN=94, Unit: KPa, Type: unsigned int8,
scale=4KPa/bit, offset=0Kpa

e The 23rd Analog:
Name:Engine oil pressure (OilPressure) SPN=100, Unit: KPa, Type: unsigned int8, scale=4KPa/
bit, offset=0Kpa

e The 24th Analog:
Name:Coolant pressure (CoolantPressure) SPN=109, Unit: KPa, Type: unsigned int8,
scale=2KPa/hit, offset=0Kpa

e The 25th Analog:
Name:Total engine hours (TotEngineHours) SPN=247, Unit: h, Type: unsigned int32,
scale=0.05h/bit, offset=0h

e The 26th Analog:
Name:Total engine revolutions (TotEngineRevol) SPN=249, Unit: r, Type: unsigned int32,
scale=1000r/bit, offset=0r

e The 27th Analog:
Name:Rated engine speed (RatedEngineSpeed) SPN=189, Unit: rpm, Type: unsigned int16,
scale=0.125rpm/bit, offset=0 rpm

e The 28th Analog:
Name:Trip Distance (TripDistance) SPN=244, Unit: Km, Type: unsigned int32, scale=0.125Km/
bit, offset=0 Km

e The 29th Analog:
Name:Total Vehicle Distance (TotDistance) SPN=245, Unit: Km, Type: unsigned int32,
scale=0.125Km/bit, offset=0 Km
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Device supports 3 Faults,

The first fault:

SPN 1208 is generated

SPN 1208 = 0x4B8 = 000 00000100 10111000 (19 bits)
FMI 3 =3 =00011 (5 bits)

OC 10 = 0xA = 0001010 (7 bits)

DTC=0x0097038A when we use DTC format version 1

DTC=0x9700038A when we use DTC format version 2

DTC=0xB804038A when we use DTC format version 3
DTC=0xB804030A when we use DTC format version 4

The second fault:

SPN 656 is generated

SPN 656 =0x290=000 0000 0010 1001 0000 (19 bits)
FMI 3 =3 =00011 (5 bits)

0oCc 2 = 0x2 = 0000010 (7 bits)
DTC=0x00520382 when we use DTC format version 1
DTC=0x52000382 when we use DTC format version 2
DTC=0x90020382 when we use DTC format version 3
DTC=0x90020302 when we use DTC format version 4

The third fault:

SPN 108 is generated

SPN 108 =0x6¢=000 0000 0000 0110 1100 (19 bits)
FMI 11  =0x0b=01011 (5 bits)

OC5 = 0x5 = 0000101 (7 bits)
DTC=0x000D8B85 when we use DTC format version 1
DTC=0x0D008B85 when we use DTC format version 2
DTC=0x6C000B85 when we use DTC format version 3
DTC=0x6C000B05 when we use DTC format version 4

Device supports 16 PGNs in addition to standard PGN59904/PGN60928/DM1/TP.CM/TP.DT/VIN/
DM11/PGN59392

We list these 16 PGNs below:

No.1
PGN 65267 Vehicle Position

Transmission Repetition Rate : 5°s
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Data Length : 8

Reserve Bit: 0

Data Page : 0

PDU Format : 254

PDU Specific : 243

Default Priority : 6

Parameter Group Number : 65267 (OXFEF3)

55

Start Position Length Parameter Name SPN
1-4 4 byte Latitude 584
5-8 4 bytes Longitude 585

With ECU simulated parameter value

Latitude: -210°(south) to 211.108122°(north) 107 °/bit
Longitude: -210°(west) to 211.108122°(east) 107 °/bit

No.2
PGN 65256 VEHICLE DIRECTION/SPEED

Transmission Repetition Rate :on request
Data Length: 8

Reserve Bit: 0

Data Page : 0

PDU Format : 254

PDU Specific : 232

Default Priority : 6

Parameter Group Number : 65256 (OXFEES)

Start Position Length Parameter Name SPN
1-2 2 bytes Compass bearing 165
3-4 2 bytes Navigation-based vehicle 517
speed
5-6 2 bytes Pitch 583
7-8 2 bytes Altitude 580

With ECU simulated parameter value

Navigation-based vehicle speed: 0 to 250.996km/h  1/256 km/h/bit
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Altitude: -2500m to 5531.875m  0.125m/bit

Another position are all OxFF ( not yet implemented )

No. 3
PGN 65262 Engine Temperature 1

Transmission Repetition Rate : 1°s

Data Length: 8

Reserve Bit: 0

Data Page : 0

PDU Format : 254

PDU Specific : 238

Default Priority : 6

Parameter Group Number : 65262 (OXFEEE)

Start Position Length Parameter Name SPN
1 1 byte Engine Coolant 110
Temperature
2 1 bytes Engine Fuel Temperature 1 174
3-4 2 bytes Engine Oil Temperature 1 175
5-6 2 bytes Engine Turbocharger QOil 176
Temperature
7 1 bytes Engine Intercooler 52
Temperature
8 1 bytes Engine Intercooler 1134
Thermostat Opening

With ECU simulated parameter value

Engine Coolant Temperature: -40 to 210°C  1°C/bit
Engine Fuel Temperature 1: -40 to 210°C  1°C/bit .

Engine Oil Temperature 1: -273 to 1735°C  0.03125°C/bit

Another position are all OxFF ( not yet implemented )

No.4
PGN 65269 AMBIENT CONDITIONS

Transmission Repetition Rate : 1 s
Data Length: 8

Reserve Bit: 0

Data Page : 0

PDU Format : 254
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PDU Specific : 245
Default Priority : 6

Parameter Group Number : 65269 (OXFEF5)

57

Start Position Length Parameter Name SPN
1 1 byte Barometric pressure 108
2-3 2 bytes Cab interior temperature 170
4-5 2 bytes Ambient air temperature 171
6 1 bytes Aiir inlet temperature 172
7-8 2 bytes Road surface temperature 79
With ECU simulated parameter value
Barometric pressure:0 to 125 kPa (0 to 18.1psi)  0.5kPa/bit
Ambient air temperature: -273 to 1735°C  0.03125°C/bit.
Air inlet temperature: -40 to 210°C  1°C/bit.
Another position are all 0XFF ( not yet implemented )
No.5
PGN 65257 FUEL CONSUMPTION
Transmission Repetition Rate : 1°s
Data Length : 8
Reserve Bit: 0
Data Page : 0
PDU Format : 254
PDU Specific : 233
Default Priority : 6
Parameter Group Number : 65257 (OXFEE9)
Start Position Length Parameter Name SPN
1-4 4 bytes Engine trip fuel 182
5-8 4 bytes Engine total fuel used 250

With ECU simulated parameter value

Engine trip fuel: 0 to 2105540607.5 kg  0.5kg/bit.
Engine total fuel used: 0 to 2105540607.5 kg 0.5kg/bit.
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No.6
PGN 61444 ELECTRONIC ENGINE CONTROLLER #1: EEC1

Transmission Repetition Rate : 100ms

Data Length : 8

Reserve Bit: 0

Data Page : 0

PDU Format : 240

PDU Specific : 4

Default Priority : 3

Parameter Group Number : 61444 (0xF004)

Start Position Length Parameter Name SPN
1 4 bits Status EEC1 899
2 1 byte Driver’s demand engine - 512
percent torque
3 1 byte Actual engine - percent 513
torque
4-5 2 bytes Engine speed 190
6-8 3 bytes not defined

With ECU simulated parameter value

Actual engine - percent torque: -125% to 125%  1%/bit
Engine speed: 0 to 8031.875rpm  0.125rpm/bit
Another position are all OxFF ( not yet implemented )

No.7
PGN 61443 Electronic Engine Controller 2 - EEC2

Transmission Repetition Rate : 50ms

Data Length: 8

Reserve Bit: 0

Data Page : 0

PDU Format : 240

PDU Specific : 3

Default Priority : 3

Parameter Group Number : 61443 (0xF003)
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Start Position Length Parameter Name SPN
1.1 2 bits Accelerator Pedal 1 Low 558
Idle Switch
1.3 2 bits Accelerator Pedal 559
Kickdown Switch
1.5 2 bits Road Speed Limit Status 1437
1.7 2 bits Accelerator Pedal 2 Low 2970
Idle Switch
2 1 byte Accelerator Pedal Position 91
1
3 1 byte Engine Percent Load at 92
Current Speed
4 1 byte Remote Accelerator Pedal 974
Position
5 1 byte Accelerator Pedal Position 29
2
6.1 2 bits Vehicle Acceleration Rate 2979
Limit Status
With ECU simulated parameter value
Accelerator Pedal Position 1: 0% to 100%
Engine Percent Load at Current Speed: 0% to 125% 1%/bit

Another position are all 0XFF ( not yet implemented )

No.8

PGN 65270 Electronic Engine Controller 2 - EEC2

Transmission Repetition Rate : 0.5s

Data Length : 8
Reserve Bit: 0
Data Page : 0

PDU Format : 254
PDU Specific : 246
Default Priority : 6

Parameter Group Number : 65270 (OXFEF6)

Start Position Length Parameter Name SPN
1 1 byte Particulate trap inlet 81
pressure
2 1 byte Boost pressure 102
3 1 byte Intake manifold 105
temperature
4 1 byte Air inlet pressure 106
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Start Position Length Parameter Name SPN
5 1 byte Air filter differential 107
pressure
6-7 2 bytes Exhaust gas temperature 173
8 1 byte Coolant filter differential 112
pressure
With ECU simulated parameter value
Boost pressure: 0 to 500kPa ( 72.5psi)  2kPa/bit
Another position are all OxFF ( not yet implemented )
No.9
PGN 65132 Tachograph - TCO1
Transmission Repetition Rate : 50ms
Data Length: 8
Reserve Bit: 0
Data Page : 0
PDU Format : 254
PDU Specific :108
Default Priority : 6
Parameter Group Number : 65132 (OXFE6C)
Start Position Length Parameter Name SPN
1.1 3 hits Driver 1 working state 1612
1.4 3 bits Driver 2 working state 1613
1.7 2 hits Vehicle motion 1611
2.1 4 bits Driver 1 Time Related 1617
States
2.5 2bits Driver card, driver 1 1615
2.7 2 bits Vehicle Overspeed 1614
3.1 4 bits Driver 2 Time Related 1618
States
3.5 4 bits Driver card, driver 2 1616
4.1 2 hits System event 1622
4.3 2 hits Handling information 1621
4.5 2 hits Tachograph performance 1620
4.7 2 hits Direction indicator 1619
5-6 2 bytes Tachograph output shaft 1623
speed
7-8 2 bytes Tachograph vehicle speed 1624

With ECU simulated parameter value
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Tachograph vehicle speed: 0to 250.996km/h  1/256km/h/bit
Another positions are all OxFF ( not yet implemented )

No.10

PGN 65265 Cruise Control/Vehicle Speed
(This PGN is only supported for Version 2.00 of the year 2017 or after)

Transmission Repetition Rate : 100ms

61

Data Length: 8
Reserve Bit: 0
Data Page : 0
PDU Format : 254
PDU Specific :241
Default Priority : 6

Parameter Group Number : 65265 (OXFEF1)

Start Position Length Parameter Name SPN
1.1 2 bits Two Speed Axle Switch 69
1.3 2 bits Parking Brake Switch 70
15 2 bits Cruise Control Pause 1633
Switch

1.7 2 bits Park Brake Release Inhibit 3807
Request

2-3 2 bytes Wheel-Based Vehicle 84
Speed

4.1 2 bits Cruise Control Active 595

4.3 2 bits Cruise Control Enable 596
Switch

4.5 2 bits Brake Switch 597

4.7 2 hits Clutch Switch 598

5.1 2 bits Cruise Control Set Switch 599

5.3 2 bits Cruise Control Coast 600

(Decelerate) Switch

5.5 2 bits Cruise Control Resume 601
Switch

5.7 2 bytes Cruise Control Accelerate 602
Switch

6 1 byte Cruise Control Set Speed 86

7.1 5 bits PTO Governor State 976

7.6 3 bits Cruise Control States 527

8.1 2 bits Engine Idle Increment 968
Switch

8.3 2 bits Engine Idle Decrement 967
Switch

8.5 2 bits Engine Test Mode Switch 966

8.7 2 bits Engine Shutdown Override 1237

Switch speed
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With ECU simulated parameter value

Wheel-Based Vehicle Speed: 0to 250.996km/h  1/256km/h/bit
Another positions are all OxFF ( not yet implemented )

No.11
PGN 65271 VEHICLE ELECTRICAL POWER

Transmission Repetition Rate : 1s

Data Length: 8

Reserve Bit: 0

Data Page : 0

PDU Format : 254

PDU Specific : 247

Default Priority : 6

Parameter Group Number : 65271 (OXFEF7)

Start Position Length Parameter Name SPN

1 1 byte Net battery current 114

2 1 bytes Alternator current 115

3-4 2 bytes Alternator potential 167
(voltage)

5-6 2 bytes Electrical potential 168
(voltage)

7-8 2 bytes Battery potential (voltage), 158
switched

With ECU simulated parameter value

Electrical potential (voltage): 0to 3212.75V  0.05V/bit.
Another positions are all OxFF ( not yet implemented )

No.12
PGN 65266 FUEL ECONOMY

Transmission Repetition Rate : 100ms
Data Length: 8

Reserve Bit: 0

Data Page : 0

PDU Format : 254
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PDU Specific : 242
Default Priority : 6

Parameter Group Number : 65266 (OXFEF2)

63

Start Position Length Parameter Name SPN
1-2 2 byte Fuel rate 183
3-4 2 bytes Instantaneous fuel economy 184
5-6 2 bytes Average fuel economy 185
7-8 2 bytes not defined
With ECU simulated parameter value
Fuel rate: 0to 3212.75L/h  0.05L/h/bit
Another positions are all OxFF ( not yet implemented )
No.13
PGN 65263 ENGINE FLUID LEVEL/PRESSURE
Transmission Repetition Rate : 0.5s
Data Length : 8
Reserve Bit: 0
Data Page : 0
PDU Format : 254
PDU Specific : 239
Default Priority : 6
Parameter Group Number : 65263 (OXFEEF)
Start Position Length Parameter Name SPN
1 1 byte Fuel delivery pressure 94
2 1 byte Not defined
3 1 byte Engine oil level 98
4 1 byte Engine oil pressure 100
5-6 2 bytes Crankcase pressure 101
7 1 byte Coolant pressure 109
8 1 byte Coolant level 111

With ECU simulated parameter value

Fuel delivery pressure: 0 to 1000kPa
Engine oil pressure: 0 to 1000kPa

4kPa/bit
4kPa/bit

Coolant pressure: 0 to 500kPa  2kPa/bit
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Another position are all 0XFF ( not yet implemented )

No.14
PGN 65253 Engine Hours, Revolutions

Transmission Repetition Rate :on request
Data Length : 8

Reserve Bit: 0

Data Page : 0

PDU Format : 254

PDU Specific : 229

Default Priority : 6

Parameter Group Number : 65253 (OXFEES)

Start Position Length Parameter Name SPN

1-4 4 bytes Total engine hours 247
5-8 4 bytes Total engine revolutions 249

With ECU simulated parameter value

Total engine hours: 0 to 210554060.75h  0.05h/bit.

Total engine revolutions: 0 to 4211081215000r 1000r/bit.

No.15

PGN 65214 ELECTRONIC ENGINE CONTROLLER #4: EEC4

Transmission Repetition Rate : on request

Data Length : 8

Reserve Bit: 0

Data Page : 0

PDU Format : 254

PDU Specific : 190

Default Priority : 7

Parameter Group Number : 65214 (OXFEBE)

Start Position Length Parameter Name SPN

1-2 2 byte Rated engine power 166
3-4 2 bytes Rated engine speed 189
5-8 4 bytes not defined
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6.2

With ECU simulated parameter value

Rated engine speed: 0to 8031.875rpm  0.125rpm/bit.
Another positions are all OxFF ( not yet implemented )

No.16
PGN 65248 Vehicle Distance

Transmission Repetition Rate : 100ms

Data Length: 8

Reserve Bit: 0

Data Page : 0

PDU Format : 254

PDU Specific : 224

Default Priority : 6

Parameter Group Number : 65248 (0x00FEEOQ)

Start Position Length Parameter Name SPN
1-4 4 bytes Trip Distance 244
5-8 4 bytes Total Vehicle Distance 245

With ECU simulated parameter value

Trip Distance: 0 to 526,385,151.9 km  0.125 km/bit.
Total Vehicle Distance: 0 to 526,385,151.9 km  0.125 km/bit.

Setup J1939 Simulator

Let's setup this device simulator.

1 Please plug Simulator USB into your computer, and Run CANSimulator.exe, and then click Menu

item: " Simulator Settings ". The following dialog occurs:

Loading progress

Loading previous configuration data progress:

Fig. 57 loading previous settings
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2 After loading settings, it will display below:

Settings

General settings:

PC Communication for Device Settings and Maonitor

Search COM Com Port: |COM25 -

Device Quantities:

Supported Protocol J1339 ha

CAM BUS Baud Rate 250K bits/Sec Use CAN Bus Teminator Resistance

Fig.58 Protocol settings

We click "Search COM" button to select COM Port number from drop list, which is used for CAN Bus

simulator. Select Device quantities to 1, and Supported protocol to "J1939". CAN Bus baud rate is

250K. You can enable/disable 120 ohms terminator.

Click "Next" button to next step. Or "Cancel" button to exit settings (cancel all settings you made)

3 After above "Next" button click, the following window will display:

-

Miry

Settings
Analog Input corfig
Analog input Quartities for each device: |29 v]
Mame | Urit Type Endian Urit/Bt Offset
| Lsfitude | Dea | [Uin32 ||/ Latle Endia + 1E07 | 2100000000 | -210|
2 Longtude Deg [Um32 = ||Lstle Endia ~|| 1E-07| 2100000000 | -210
3 | N_V_Speed km/n |Utl6 = |||Latle Endia v|| 0.00390625 ol o
4 Alitude m|[Unt1e ||| Lztle Endia || 0.125 20000 | -2500
5 CoolantTem C ||Uintg > ||| Litle Endia - | 1 40| 40
g FuelTem Cl|um  ~||Litle Enda | 1 0 40
7 iTem cllumie  ~||[Letle Endia +| 0.03125 8736 | 273
8 BaroPressu KPa ||Uintg w ||| Litle Endia = || 0.5 0 0
Discrete Inputs
Supported Extemial Discrete Input Guantiies for each device: 0 =z
Input No [ Name Input No

1 g

2 7

3 g

4 9

5 10

[ Cancel ] [ Previous ] et ];

Mo

211.1081 | 2

211.1081 | =
250 |~
5531
210
210
1735
125] «
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Fig.59 Analog/Digital Input settings

Total Analog inputs gty is 29, we set every Analog inputs as we described in the device description of
analog. No any digital inputs. Click "Next" to enter next step or "Previous" to return step 2 or "Cancel"

button to exit settings (cancel all settings you made).

Notes: If you simulate multiple devices, they will have the same analog inputs (or Digital
inputs). Only values are different.

4 In this step, you will set faults/warnings as display below:

Settings ===
Fault Settings Waming Settings
Supported Fauk Quantities for each device: Supported Waming Quantiies for sach device: EI
Faul1: SPN120E DDS703BA Fault17: 0 Waming1: |6804fault || 23456739 Waming17:
Fauk2: SPNGSG 00520352 Fauk18: 0 Waming2: mz|| ABCDEFD1 Waming18:
Fauld: SPN108 OOODBBES Fault 19: Waming3: | MyWam?) | BC 12 Waming 13:
Fauk4: 0000000 Faul20: 0 Waming4: Waming20:
Faul5: Faut21: 0 Waming5: Waming21:
Fauk6: Fault22: Wamingh: Waming22:
Fauk7: Fault23: 0 Waming7- Waming23:
Fauls: Fault24: 0 Waming®: Waming24:
Faultd: Faut25: Waming$: Waming25:
Fault10: Faut26: Waming10: Waming26:
Fault11: Faut27: 0 Waming11: Waming27:
Fauli12: Faul 28: 0 Waming12: Waming28:
Fauk13: Faut29: Waming13: Waming29:
Fault14: Fault30: 0 Waming14: Waming30:
Fault15: Fault31: 0 Waming15: Waming31:
Fauk16: Fault32: Waming16: Waming32:
[ Cancel | [ Previous | [ Nes

Fig. 60 Faults/warnings settings

We set 3 faults: SPN1208, SPN656, and SPN108. There are 32 bits of Hex DTC on each fault right
side. Above DTCs are Format version 1. If other DTC Format versions are used , please use other
values as we write in device description. Click "Next" to enter next step or "Previous" to return step 3 or

"Cancel" button to exit settings (cancel all settings you made).

Notes: If you simulate multiple devices, they will have the same faults (or warnings).

5. In this step, we will set up my device J1939 address, VIN# and 8 bytes of Device name, and
supported PGNs as shown as below.
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Settings ==
Simulated Device 1 Settings:
J1939 Address: 00 Hex LI AF ULATELEC TRON10) Supported PGN Gty |16 %
Device Name Device Name Componerts (Decimal)
Function 8 Identity Number 6666
e R B o B Function Ingtance 8 Manufacture Code 1
Devica Name: 32 FE DB 40 00 20 1A DA Vehidle System 127 ECU Instance D
Bytes (Hex) : Vehicle System Instance |2 v
Combined Discrete Inputs
Combined DIN into Bit7 Bi6 B5 Bit4 | Bit3 B2 Bi1 B0
con [Undefined ~ ||[Undefined « || Undefined ~ | [ Undefined -] -
[EE [Undefined = || Undefined || Undefined | [ Undefined - =
Suppoded PGN
| PGN | Pioty | Res |Page | DLC | DI D2 D3 | D4 D5 D6 D7 0§ | T Rate fms)
%76 ~ |0 v |0 v |8 |l ~ f Lg% [ 5000 |2
6525 6 v |0 v |0 v |8 v |User v User v NV v | Ussr + | Ussr = | Atitu = 0
65262 |6 ~ |0 + |0 ~ |8 ~ |Cook + | Fuel’ ~ |QiTe ~ | User » | User » | User w | User = 1000 |
65269 6 |0 |0 » |8 v |Bam v User v | User + | Amb let” » | User = | User = 1000 1=
[ Cancel | [ Previous ] oK

Fig. 61 Device PGN Settings

J1939 address is 0, supported PGN Qty is 16 (It is the number we described in device description).
16 PGNs Data settings are the same as described in device description.

Click "OK" button to finish all settings. Or "Previous" to return step 5, "Cancel" button to exit settings

(cancel all settings you made)

Notes: If you have *. dcfg settings file, you can skip 1 to 5, just use File/Use settings File

6 For J1939 Simulator, we can let state machine empty (Just click menu "File/New State Machine").

Now, you open Analog inputs windows/ monitor CAN window/Fault window as picture below:
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External Inputs.

Menitor CAN  Windows

Connect  Help

§
2
&
g
>

Devicel

Menitor CAN Activity

General...

ab

Test

ab

@

Faut

A Device L

i [z [ps [p4 [ps [ ps [ o7 | D8 [Tscamp | Toelsa |

Couns |

m

@ 0

Delay

@

Adtion

210 i

Latiude

110

-210

140

190

SPNG56

IEEEEE

SPN108

I

o e s R

D i@

Please click menu "Connect" to start J1939 Simulator, you will see simulator result as picture below:

File  Simulater Settings

Fig. 62 open windows

Disonnect  Help

| Device1

TR | PoN [Pzi [Res [Pg [PF [Ps [sa [oLc [ D2 [0z (D3 |4 [ e [ D6 [ 07 [ De | TStamp | TDedsa | Cowms
TX (60528 |0 | O 6 [EZ[FF (00 [8 |Oh [1x [20 |00 (40 |08 |FE |32 |4.0404 | 0.0000 |1
% [6ua43 [ [0 [o [Fo[es o0 [e [FF [00 [ee [FF [FF [#F [FF [FF [26.225 [0.5774 |36
™ [es13z2 [e [0 [o [m= [ec[oo[e [=r [zF [#x [rr [z= [#r [00 [o0o [2e.228 [0.2775 |36
TX [€léad (& |0 |0 |Fo 04 (0o |8 |EF |FE |7n |0a |00 | EF | FF | FF | 25_4€0 | 0 €088 | a2
[Tx[es2es (& |0 o |¥= [F2 00 |8 |EF |00 |00 |FF |FF | EF | ¥¥ | §F | 25.460 | 0.60BE | 32
[T [esz6e (€ |0 |0 |¥= [Fz |00 |8 |00 |00 |FF |EF |FF |FF |FF |EF |25.460 | 0.6089 |82
TX 68243 (€ |0 |0 |Fs (0 (00 |8 |OD |00 (00 |00 |00 |00 |00 |00 |25.461 | 0.6088 |32
TX (68370 [€ [0 |0 |F= [F6 (00 (8 |#F |00 |G |E¥ |#F |EF |F& | #F | 26.4%0 | 0.608% | 30
T [esze3 |6 [0 o [r=[zr oo [e [oo |75 [#z [o0 [z= [#F [oo [zr [2s.460 [0.608s |30
TX [esze2 & | o 6 |¥E (E= |06 |8 |28 |28 |28 |22 |FF | FF | FFT | FF | 28 488 | 1 2324 |18
[Tx[eszes (& |0 ‘ o |¥z [Fs (0o @ |oo |FF |§F |20 |22 |28 | F¥ | FF | 25.458 | 1.2324 |18
i T |€s267 & |0 |0 |©E |29 (oo (8 |@o |oo [oo |60 |oo |00 |60 |00 |zs.4s9 |1.2824 | 1%
[ [esa71 [§ [0 o m (w we s s % [sF e o0 oo Fr  Fr | 2s.4e0 1234 13
(% [esaze [ [0 [0 [ [ca[wo [ [os [7F [90 [00 [o0 [oo [o0 [o00 [zs.41 |3.2824 |18
[T [esze7 |6 [© o [m s [eo[e (oo [76 [22 [7@ [ee [7s [28 |70 [21.269 [5.0076 |2
110 Faulk And Discrete Inputs
" MDevent |
-160 ks
‘e [ 5PN1208 1] 5PNESE ] sPN108 (@]
210 a ] a] O
O O O E
o s O E O O
Longlude ] ] E
(] ] ] (]
« | [0

COM2  Connected with Simulator ~ Protocol: /1939 CAN Baud Rate: 250000 bps ~ Terminator Resistor ON  Firmwvare Ver: 1.01

(")

Fig. 63 Simulator is running

This example files are in folder: Top folde\CANbusSim\Example\J1939_1
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7.1

If we want the following analogs value calculated according to run time:

e The 11th analog: Engine trip fuel (Inside PGN 65257 FUEL CONSUMPTION). We give the value
according to "Fuel rate"

e The 12th analog: Engine total fuel used (Inside PGN 65257 FUEL CONSUMPTION). We give the
value according to "Fuel rate"

e The 25th analog: Total engine hours (Inside PGN 65253 Engine Hours, Revolutions). We give the
value according to actual running time.

e The 26th analog: Total engine revolutions (Inside PGN 65253 Engine Hours, Revolutions) We
give the value according to engine speed and actual running time.

e The 28th analog: Trip Distance (Inside PGN 65248 Vehicle Distance). We give the value
according to tachograph vehicle speed and actual running time.

e The 29th analog: Total Vehicle Distance (Inside PGN 65248 Vehicle Distance). We give the initial
value 100,000km when Simulator power on, and then we will accumulate the distance according

to tachograph vehicle speed and actual running time.

We can use 23 Analog inputs instead of 29 Analog inputs , the decreased 6 analog inputs are
calculated in run time by state machine VB script.

And for supported PGN data field must be changed to "User defined"

This example files are in folder: Top folder\CANbusSim\Example\J1939 2

One Example for CANopen

CANopen Server Device description

We will demonstrate one CANopen Server device with Node ID=1 and CAN baud rate =250Kbit/sec.

Device has 2 Analog inputs below:

e The 1st Analog:
Name: Anl, Unit: V, Type: int16, scale=1, range: 0 to 1000

e The 2nd Analog:
Name: An2, Unit:V, Type:float (4 bytes) , range: 0 to 1000.00

Device has 10 Digital inputs, names are from DIN1 to DIN10
Device supports 4 Faults and 1 warning as below:

e The 1st Fault:
Name: F1, Error Code Plus additional information ="000A1001" (Error code is in LSW), Error
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Register="07"

The 2nd Fault:
Name: F2, Error Code Plus additional information ="000B1002" (Error code is in LSW), Error
Register="09"

The 3rd Fault:
Name: F3, Error Code Plus additional information ="000C1003" (Error code is in LSW), Error
Register="21"

The 4th Fault:

Name: F4, Error Code Plus additional information ="000D1004" (Error code is in LSW), Error
Register="03"

The 1st Warning:

Name: w1, Error Code Plus additional information ="0001100A" (Error code is in LSW), Error
Register="A9"

Device supports 2 TPDOSs as below:

e The 1st TPDO:
Hardware implement. DLC is 8 (Every hardware implement TPDO has fixed DLC=8). COB-
ID=0x181, Itis Async and Cyclic. Cycle period is the item in dictionary with index=2002 and
subindex=1.
Datal maps to the item in dictionary with index=3000 and subindex=1, which is DIN1 to DIN8
from LSb to MSb.
Data2 only uses 2 bits of the most right-side (Bit0 and Bitl). BitO maps to the item in dictionary
with index=3000 and subindex=2, which is DIN9. Bitl maps to the item in dictionary with
index=3000 and subindex=3, which is DIN10.

e The 2nd TPDO:
Software implement. DLC is 6. COB-ID=0x281, It is Async and Cyclic. Cycle period is the item in
dictionary with index=2002 and subindex=2.
Datal and Data2 map to the item in dictionary with index=3001 and subindex=1, which is An1
(Little Endian).
Data3 to Data6 map to the item in dictionary with index=3001 and subindex=2, which is An2 (Little
Endian).

Device supports 2 RPDOs as below:

e The 1st RPDO:
COB-ID=0x201, It is Async and Acyclic.
Datal and Data2 maps to the item in dictionary with index=2002 and subindex=1, which is cycle
period of TPDOL1. (Little Endian). So this RPDO can change cycle period of TPDO1 on run time.
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7.2

e The 2nd TPDO:
COB-ID=0x301, It is Async and Acyclic.
Datal and Data2 maps to the item in dictionary with index=2002 and subindex=2, which is cycle
period of TPDO2. (Little Endian). So this RPDO can change cycle period of TPDO2 on run time.

We can use state machine to implement device behaviour. Of cause, if you don't simulate special
behaviour, you don't need State machine.
Our simulated device behaviour as below:

Wait for RPDOL1. If receiving RPDOL, it will delay 5 seconds and enter "Action" State.
In action state, it will write 100 to Debug(0).

If fault occurs, it will enter "Fault" State.

In Fault state, it will write 10.00 to DebugSng(0).

If fault disappears, go to step 1.

o > NP

Setup CANopen Server Simulator
Let's setup this device simulator.

1 Please plug Simulator USB into your computer, and Run CANSimulator.exe, and then click Menu
item: " Simulator Settings ". The following dialog occurs:

Loading progress

Loading previous configuration data progress:

Fig. 64 loading previous settings

2 After loading settings, it will display below:
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Settings

General seifings:

PC Communication for Device Settings and Monitar
SearchCOM | Com Pot: [COM23 ~|

Suppotted Protocol | CANORen =

CAN BUS Baud Fiate: 250K bts/Sec:

| Cancel |

¥ Use CAN Bus Teminator Resistance

Device Quantiies: [1 -

Fig. 65 Protocol settings

73

We click "Search COM" button to select COM Port number from drop list, which is used for CAN Bus
simulator. Select Device quantities to 1, and Supported protocol to "CANOpen". CAN Bus baud rate is
250K. You can enable/disable 120 ohms terminator.

Click "Next" button to next step. Or "Cancel" button to exit settings (cancel all settings you made)

3 After above "Next" button click, the following window will display:

Settings

Analog Input config

Analog input Quantiias for each devica: '2

Mo Name Ui Type
1

An v |[inti6
3 |

Discrete Inputs
Supported Edemnal Discrete Input Quantfies for each device:
Input No Name
1
2
3
4
5

|| Lithe Encie ~|

An2 V || fioat (4 byt = | | Little Endiz =

Uni/Bit Offaet Min Max
1 [ 1000
] 1000
Input Mo HName

DINT E DING
DiM2 7 DIN?
DIN3 g DINg
DiNg 8 DING
DINS 10 DN

[ Cancel | [ Previous Ne |

Fig.66 Analog/Digital Input settings

Total Analog inputs gty is 2, we set every Analog inputs as we described in the device description of
analog. Total digital inputs gty is 10. And digital inputs names are from DIN1 to DIN10. Click "Next" to
enter next step or "Previous" to return step 2 or "Cancel" button to exit settings (cancel all settings you

made).
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Notes: If you simulate multiple devices, they will have the same analog inputs and Digital
inputs. Only values are different.

4 In this step,

you will set faults/warnings as display below:

Settings
Faut Settings ‘Waming Sattings —
Supported Fault Quantiies for each device: D Supported Waming Guantities for each davice: | 1 -
Faukl: F1 00041007 07 Faul17: [ Wamingl: w1 00011008 A9 Waming17
Faut2: F2 000B1002 09  Faul1B: Waming2: Waming13:
Fauhd: F3 ogociooz 21 Faut15: Warring3 Waming13.
Faultd: F4 o004 |03 Feut20: Waming4: Waming2(:
Faults; [F5 000E2005 Fault21; Warming5: Waming21
Foult: |F6 Faut22: Waming: WamingZZ
Fault7: Fault23: Wamng7: Waming23:
Fault: Faut24; Wamingd Waming24
Faults: Fauit25: Waming3: ‘Waming25:
Fault 10: Fault26; Waming10; Waming26:
Faut11: Faut27: Waming11: ‘Waming27-
Fault12: Faut28: Waming12: Waming28:
Fandt13: Faut2: Waming13: WamingZ5
Fauit14: Faut30: Waming14: ‘Waming30:
Faut 15: Fault31: Warring15: Waming31
Fauit 16: Faut32: Waming16: Waming32-
[ cancel | [ Previus | [ Met |

Fig. 67 Faults/warnings settings

We set 4 faults/1 Warning: F1, F2, F3, F4, and wl. There are combination from 16 bits of "Error
code" plus 16 bits of "additional information" (LSW is 16 bits' Error code) on each fault/warning name's

right side. And after this right side, it is 8 bits' Error register. You just double click "Error register" data ,

a pop-up window will occur below:

-
CANOpen Error Register

CAMOpen Emor Register Walue:
Eit7 Ei&

7] Marufacturer speciic

b5 Bzd Etd B2 b1

[] Device profile spectiic  |[] Commurication emor |[] Tempersture  |[<] Vokage | 7] Cument

ok J [ Coneat |

B0

Fig. 68 Error Register settings

For 4 faults and 1 Warning, the "Error code" plus "additional information” will be "000A1001",
"000B1002", "000C1003", "000D1004" and "0001100A", and the Error register will be

"07","09","21","03", and "A9".

Notes: If you simulate multiple devices, they will have the same faults and warnings.
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5. In this step, we will set up my device node ID and TPDO and RPDO as shown as below.

Serings
Simudated Devica 1 Settings:
Wodelp U1 Suppoted RPDOTTY: (2 hd Suppoted TPOOGTY: |2 7]
RPDO TRDO
RPDOT: 201 RFDOS: |27 TPDO1: 181 7 HW  TPDDE:  |1E
RPDOZ 301 RFDON: 367 TPDOZ: M WW  TPDO10: [2E7
RFDOZ: 401 RPDO11: [467 TPDO3: (381 TPDO11: [3E
RPDO4: (501 RPDO1Z: [567 TPOO4: (487 TFOO1Z [4E
RPDOS: 266 RPDO13: 262 TPDOS:  [1EE TPDO13: |1EE
RPDOG:  |366 RPDONS: | 362 TPDOG: TPDO14: [2E8
RPDOT- 466 RPDO15: [463 TPDOT:  [3E6 TPDO1S: |3EE
FPDOE 566 RPDOTE. |562 TPDOR:  [4E6 TPOOIG: |2EE

[ Concal | [Previous | (0K ]
Fig. 69 CANOpen Device settings

Beside TPDO COB-ID, there is check box called "HW" which means hardware implement TPDO if
checked. The total max Qty for hardware TPDO from all devices is " 8 minus device Qty" because
our hardware has Max 8 hardware cyclic transmitted CAN Bus frames. Heart Beat must be

hardware cyclic transmitted CAN Bus frame.

Notes: If you have *. dcfg settings file, you can skip 1 to 5, just use File/Use settings File .....

6. For CANOpen Simulator, you must set Object Dictionary. There are 6 different dictionary areas.
The first area is "Communication Profile", the 2nd area is "RPDO Communication parameter”, the
3rd area is "RPDO Mapping Parameter”, the 4th area is "TPDO Communication parameter”, the 5th
area is "TPDO Mapping Parameter"”, the 6th area is "Manufacturer specific profile". You can choose
any one from menu "Object Dictionary".

Please click menu "Object Dictionary"/"Communication Profile". The following window occurs:

Communicaticn Profile
[ Device 1 -
| Index. Sublndex | Name [ Tpe | Value | Acces
1000 | Device Type UINT32 | (k00004055 RO
o | | Eror Register [ umTe |00 | ro|E
1003 | oo Bror Gy UiNTE | B0 [ mo
w0BE | o0 Standard ErorFisld | UINT32 | 0D RO
03 | 02 Standard Error Field UNT32 | 0 RO
1003 | 03 Standard Enor Field UNT32 | D0 RO
003 | o Stendard Enor Fiekd UnT32 | 00 R0
1005 COB-ID Sync UINT32 | ox00000080 RW
1006 | [ Com cycle Period in uS UINT32 | k00002710 RW i
4 m "

Fig. 70 Communication Profile

The 1st column is index, it is cannot be edited because this is standard index for "Communication
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Profile". The 5th column is dictionary item value, some is editable , which means you can configure

its value. The 6th column is "Access property" , it can be "RO" (Read-only") or "RW" (Read-write). If

one item is "RO", it means that you can use SDO to read this item, but you cannot change its value.

If one item is "RW", it means that you can use SDO to read/Write this item.

We support SDO expedited transfer for read/write and SDO Segmented transfer for read.

Please click menu "Object Dictionary"/"RPDO Communication parameter".

Ooccurs:

The following window

RPDO Communication Parameter

4 i

| Devies 1 |
Index SubIndex Name
1400 oo largest sub-index supported
1400 1]} ICOB-ID used by RPDO
1400 02 Transmizsion type
1901 | 00 | legest sbindexsuppoded |
1“0l | 01 | COBIDusadbyRPDO
1401 17 Transmigsion type

Type
UINT3
INT32
UINTS
UINTS
UINT32
LUINTS

Value

| Acces:|_

=]

k

02 [ ro
201 | ro
[eFE | Rw
2 Please double click me to set up Transmission Type |
2301 | RO
XFE [ Rw

Fig. 71 RPDO Communication parameter

There is only "Transmission type" item which is configurable. Please double click on Transmission
type's value. it will pop-up dialog below:

-
Transmittion Type

— - -
Transmission Rate
@ Acyclic Cyclic
[] synchronous Synchronous Count: |
[ ok Cancel

Fig.72 RPDO Transmission type settiﬁg_

Please set it as Fig.72. Please click menu "Object Dictionary"/"RPDO Mapping Parameter". The

following window occurs:

RPDO Mapping Pararneter (=]

| Device 1 -
Index Sublndex Name Type Value Acces: I
1600 00 Nurnber of Mapped Objects UINTE 01 RW
1600 0 1st application Object UINT3Z2 |m2oo2omio | RW

4 i r

Fig.73 The 1st RPDO Mapping
We set the 1st RPDO mapping as Fig.73, and the 2nd RPDO mapping as Fig.74.
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RPDO Mapping Parameter Bl
| e SUUTUZTU =

1601 0o Number of Mapped Objects UINTE =01 RW

1601 | 0 1st application Object UINT32 | (200202100 RW

m »

Fig.74 The 2nd RPDO Mapping
Please click menu "Object Dictionary"/"TPDO Communication parameter'. The following window

OcCcurs:
TPDO Communication Parameter =]
Device 1 -
Index Sublndex: Name Type Value }\cc,es. =
1800 00 | lamestsbindexsuppoted | UINTE | Ox2 RO |
1800 0 COBHD used by TPDO umnTaz | ®781 RW
1800 02 Transmission type UINTS  |[ped | =1 - - =
1801 T 0 | e UINTS el Please double click m‘itc set up Transmission Type }
1801 | 01 | COBMDuwsedbyTPDO | UNT32z | <281 " RO
1801 02 [ Transmission type LINTE O<FF RW
bFF -
m 13

Fig.75 TPDO Communication parameter

There is only "Transmission type" item which is configurable. Please double click on Transmission
type's value of the 1st TPDO. it will pop-up dialog below:

- —
Transmittion Type - L
Transmission Rate
9 Cyclic
| synchronous Synchronous Count: 1
(s
|

e —

Fig.76 TPDO1 Transmission type setting

We know that TPDOL1 is hardware implemented TPDO in device settings. All Hardware TPDO cannot
be RTR-only. So RTR-only is grey. Please set it as Fig.76 for TPDO1's transmission type.
The 2nd TPDO is software implemented TPDO, We can set it as TPDO1.

Notes: For TPDOs, if anyone TPDO transmission type is Synchronous. all other TPDO will be
Synchronous because our CAN BUS hardware uses hardware Synchronous. For our
hardware platform, if synchronous transmit, All transmit frame will do actually transmit
when it received synchronous CAN Bus frame. Even though SDO transmits when
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r

operation state, outside CANOpen master must send Synchronous CAN BUS frame in

operation state.

Please click menu "Object Dictionary"/"TPDO Mapping Parameter".

We set the 1st TPDO mapping as Fig.77, and the 2nd TPDO mapping as Fig.78.

Please click menu "Obj

TPDO Mapping Parameter

0

4 m

| Device 1 |
Index ; Sublndex HName Type Value
1ADD 0o Number of Mappead Objects UINTE | k03
1ADD o1 st application Object UINT32 | (30000108
1ADD 02 2nd application Object UINT32 | 0¢30000201
W0 | 05 | awplosenObed | UNTR |ooomeE
(30010210

The following window occurs:

-

RW
RW
RW
AW

Fig.77 The 1st TPDO Mapping

TPDO Mapping Pararneter
( ) 3 x30010210
T Number of Mapped Objects | UINTE | (02
1w | o Ist application Object | UINT32 | (20010110
wi | e 2nd application Object | UINT32 | (30010220
30010210

] m

RwW
RW
RW

Fig.78 The 2nd TPDO Mapping
ect Dictionary"/"Manufacturer specific profile".

The following window occurs:

Manufacturer Specific Profile
| Device 1
Index | Sublndex Name | Type Value

2000 | oo Humber of Diebug uNTe | G20
2000 | o DiebugD UINT16 | Bx0000
[ 200 [ w2 Debug1 UINT16 | (<0000
[ 2000 [ Debug2 | umms | @00
2000 [ o Debug3 | umTis | 0000
2000 | o5 Debugd [ unTie | Ox0000
2000 [ s Debug5 [ unTie | <0000
2000 07 Debugh [ ummis | <0000
| 2000 | o8 Debug? UINT1E | (<0000

A.nnnn

4 m

Acces!—
RO
RW
RW
RW
RW
RW
RW
RW
RW

Fig.79 Manufacturer specific profile

The 1st column is index, it is can be edited for "Manufacturer specific Profile". But it must be range

"2000" to "5FFF". The 5th column is dictionary item value, some is editable , which means you can

configure its value. The 6th column is "Access property" , it can be "RO" (Read-only") or "RW" (Read-

write). If one item is "RQO", it means that you can use SDO to read this item, but you cannot change its

value. If one item is "RW", it means that you can use SDO to read/Write this item.
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We have 5 groups of items for "Manufacturer specific Profile". The first group is 32 debug registers

which is 16 bits' unsigned integer. Please see Fig.79. You can use SDO to read/write debug register.

Manufacturer Specific Profile
2001 ) Mumber of DebugSng unrz | %20 o "
200 1 DebugSngl) REALz2 | 0000 AW
2001 2 DebugSng1 Reaizz | 0000 AW |
200 [} DebugSng2 REALz2 | 0000 RW
2001 o DebugSng3 REAL3z | O0€0 AW
2001 [ DebugSng4 REAL32 | 0000 RW
2001 06 DebugSng5 REAL:2 | 0000 AW
20 w DebugSng$ REAL3z | 0000 AW
01 na Flekain S 7 pea | 0000 w7
¢ I 1=

Fig. 80 DebugSng registers
The 2nd group is 32 debugSng registers which is 4 bytes of float number. Please see Fig.80. You can
use SDO to read/write debug register.
The 3rd group is 16 TPDO's Cycle periods which is 16 bits' unsigned integer, unit is ms. Please see
Fig.81. You can use SDO to read/write debug register.

Manufacturer Specific Profile
2001 2 DebugSng31 REALR2 | 00%0 W
2002 M w Nurberof TPDD unte | B2 RO
2002 L] TPDO1 Cycle Period UINT16 | eDIF4 AW
2002 [ TPDOZ Cycle Periad UNTIE | BaOiFe AW

2002 1 GeD1F4 L8

2002 1 (c01F4

2002 F OeD1F4

Fig.81 TPDO Cycle period

The 4th group is Digital Inputs. Please see Fig.82 below:

Manufacturer Specific Profile =}
| 3000 0 largest subindex for Din UINTS | &x0A RO i
| 3000 [ o 76543210 untg | 00 RO
| — = [_[?INS |Piease :JJGU!Jl& click met;: set up Dugutallnputs|]$
w | w m | o
- | e = - o
| 3000 [ o6 [[ome - o - | Fde RO
000 [ TDIN? - IERES [ ro
= — I — L

Fig.82 Digital Inputs object

For Digital input object, if data type is bool, it will be one digital input. You can select which digital
input from drop list. However, when data type is "uint8" or "Uint16" , this one digital input object will
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contains multiple digital inputs. Please double click on the 3rd column, the following pop-up dialog will

occur:

| Digital Inputs for B bits byte - N "
L
Set up Digtal input byte:
| [ ww me | oms e | ma 2 | B B0
1 :|DIN8 »[ong - |iDINE ~| [oins - I;Dlm ~| [omz - !zDINZ ~| [om1 -

Fig.83 Digital Inputs configuration

You can configure every bit as one digital inputs as Fig.83. And the 3rd column will display 8 or 16

digital numbers. This number is digital input number minus 1. For example "76543210" , from right to
left , Bit 0 is O, it means that bitO of uint8 is Digital input 1. Bit7 is 7, it means that bit7 of uint8 is Digital

input 8.

The 5th group is Analog Inputs. Please see Fig.84 below:

| 3001

Manufacturer Spec'rﬁc Profile

00
n

Anl
._.liinZ

largest sub-ndes for Anzlog

UINTS
INT16

02

[ 2x0000

0.000

REAL32 :

Ain2

Ain2

Ain2

m

Fig.84 Analog inputs configuration

You only need to select which analog input from drop list.

Notes: If you have *. od dictionary file, you can skip 6, just use File/Use OD File ..

7. For CANopen Simulator, we can let state machine empty. However, if you want to set up special

behaviour of device, you can set up state machine, Please click menu "File/New State Machine",

and use left tools drag/drop to set up state machine as below:
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Devicel == B8 =

Fl i b

Fig.85 State machine

Make "Verify State" to be Default State (It has thick border). Double click "Verify State", we will type
our VBScript as Fig.86 below:

Script for Verfy State: Vesify

Iif (FoCANOpan("Rpdo1"K0) And §H80 }=0 Then
' Received Apdol

Verfy = True

Else

'Didnt Receive Rpdol

Verfy =False

Fig.86 Script for "Verify" State

In "Verify" state, it will see whether to receive RPDOL. If receiving RPDO1, it will make "Verify variable
"= True, and transfer to "Delay" state. Double click "Delay State", we will type "5000" in pop-up Script

dialog window as Fig.87 below:
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Time Out: ms Cancel
Fig.87 Script for Delay State

It means that system will delay 5000ms and enter next state "Action”. Double click "Action State", we
will type our VBScript in pop-up Script dialog window as Fig.88 below:

State Script ‘ |

i Seript for fction State: Action
DebugD)=100

Fig.88 Script for Action State

In "Action" state, Debug[0] will be assigned 100. Double click "Fault State", we will type our VBScript in
pop-up Script dialog window as Fig.89 below:
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State Script a"h L
Script for Fault State: Fault
DebugSngl)=10.00
e -

Fig.89 Script for Fault State

In "Fault" state, DebugSng[0] will be assigned 10.00.

Notes: If you have *.nsprj *.scr state machine file, you can skip 7, just use File/Open State
Machine .....

8. Now, you have done all device settings and script, please click menu "Connect" to start CANopen
Simulator, you will see simulator result as picture below::

,

Compiing Progress

Fig.90 Compiling Script

If no any error for compiling, you can open "Analog inputs", "Fault And Discrete Inputs", "Monitor CAN",

and "Object Dictionary" windows, you will see screen like Fig.91 below:
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R — e — W Y g ——I
File  Simulstor Settings  Externallnputs  Object Dictionary  Monitor CAN ~ Windows  Disonnect  Help
Devicel ["=| Monitor CAN Activity [l =]

Device 1

[1a [ ob3 [Wede [cs/ss [coBro [prc [ bt [z [ 03 [ D4 [Ds [ D6 [ D7 [ D8 [Rur |TSvamp [TDelva | Counc |

False Manufacturer Specific Profile =l
2002 ©c TPDO12Cydle Perod | UINTI6 [|001F4 AW |«
0 TPDO13Cycle Peiod | UINT16 Rw
[2002 | e TPDO14 Cycle Period UINT16 |[C01F4 RW
Fault And Discrete Inputs S= == | rootscydePaios | UNTIE |[001F4 AW
TPDO1GCycle Period | UINT16 |[Qe01F4 AW
[ vis 1 " largest subindexfor Din | UINTE | (x0A RO [ 3
| Device 1 | o O TE543210 ung - | &0 RO
w0 ap wo O 0 N9 - oy - | ke RO
Y L EY 700 o 0 N1 -] |mm - | | ro -
O o w [
200 B a0 200 B 800 O ]
O ]
100 00 100 500 o o
0 1000 0 1000
DINg DING
e v 0 v DINT DINg
Hinl Hin2

[ m

Protocol CANGpen  CAN Baud Rate: 250000 bps

UG ol

Terminator Resistor ON Firmware Ver: 1.0.1

s AR g

Fig.91 Runnin windows

We will see State is in "Verify" State. However, we will see nothing in "Monitor CAN Activity" window.

It should have "Heartbeat" frame to display "Pre-Operation” State. We know "Heartbeat" implemented
in Hardware, we cannot see it in "Monitor CAN Activity" window. We used Another "CAN Bus Analyzer"
from Microchip Company. (You can use our CAN Bus Analyzer too. But in order to display result with
full confidence, we use the 3rd party's CAN BUS Analyzer) The result is in Fig.92 below:

A3\ CAN BUS Analyzer - @l X
File View Tools Setup Help

Fixed Trace ﬂ
TRACE ID DLC DATAO DATA1 DATA2 DATA3 DATA4 DATAS DATAE DATA7 TIME STAMP (sec) TIME DELTA (sec) COUNTER
701 | iD:?F | | | | j |921.8063 10506 1745

ool Connected | 250kbps | NN . %0 | R €RR: 0 | Termination: ON | Tace Active | Loging Inactve | 1Din HEX | DATA in HEX |

Fig.92 Heart Beat

Indeed, we see the heart beat with value=0x7F(Pre-Operation) and cycle period=0.5 Second. Now we
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use Microchip CAN BUS Analyzer to send NMT, let Device enter "Operation" State, Please see Red
color frame in Fig.93 below:

Q CAN BUS Analyzer
File View Tools Setup Help
Fixed Trace :
TRACE 1D DIC DATAO DATA1 DATA2 DATA3 DATA4 DATAS DATAG DATA7 TIMESTAMP (sec) TIME DELTA (sec) COUNTER
h B701 1 o5 1578.5789 0,509 11506
™ o0 2 |01 |00 | ' 200m [o 1
RX | oa8t 8 (D00 |00 |00 300 |000 300 |30 |000 15785810 0,509 2
RX | 0281 6 |00 |000 |00 %00 |00 |00 15785110 = 5
FORMAT _ ID DIC  DATAD DATA1 DATA2 DATA3 DATA4 DATAS DATA6 DATA7 PERIODfmsec) REPEAT TRANSMIT
HEX v |00 2 0 00l [ [o [o Send
e
HEX v 0 0 Send
HEX v 0 0 Send
= | 0 0 Send
HEX v 0 0 Send
HEX v 0 0 Send
HEX v 0 0 Send
Uhex  ~ 0 0 Send
HEX v 0 0 Send

Fig.93 Send NMT once to enter "Operation”

In Fig.93, we see "Heart beat" with data=0x05 (Operation State) and TPDO1 and TPDO2. What do
we see in our "Monitor CAN Activity" window? Please see Fig.94 in red color. We only see NMT we
received and TPDO2 we sent. We didn't see TPDO1 and Heart Beat. This is because those items are
hardware implemented. We cannot see any items which is hardware implemented as we said before.

2 omsimane L e s e

File  Simulator Settings  ExternalInputs ~ Object Dictionary ~ Monitor CAN ~ Windows ~ Disonnect  Help

Devicel ["=| Monitor CAN Activity [l =]
Devies 1
TR 0Obj Nade | C5/5t¢ | COBID | DLC D1 D2 D3 D4 DS D& D7 DA Rtr | TStamp | TDelta Count |
FR [T 00 | scazt | O T oL |00 Wo | sessz |owono 1|
TX | TPDO 01 281 & 00 00 00 00 00 00 No 6086.5 | 0.6240 | €81 I
Manufacturer Specific Profile =l
2002 ©c TPDO12Cycle Perod | UINTIG [|01F4 AW |«
) TRDO13Cycle Peiod | UINT16 |[G01F4 Rw
0 TPDO14Cycle Period | UINT1G |[Q01F4 AW
Fault And Discrete Inputs BESY oo1scdePeind | UNTIE |[00TFA AW
D TPDO16 Cydle Period UINT16  |[Re0TFA RW
Faul Inputs L
P — F B2 B " largest subindexfor Dn | UINTS | (x0A RO [
Device 1 [Fs [Fe O o 76543210 ung - | 200 RO
w %P e [} [} O O IN9. - Eoo B A0
300 700 E O O 0 o N0 -] |mm - | RO =
O O O o m ]
200 ’ 200 200 O O O 0
O O O ]
100 900 104
O O O O
(] 1000 Discrste Inputs
DINT DiN2 DiNg DINg
0 v DINS DING DIN? DINg
Bint DINg DINTO

[ .

COM29  Connected with Simulator ~ Protocol: CANOpen  CAN Baud Rate: 250000 bps ~ Terminator Resistor ON Firmware Ver: 1.0.1

=

.
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We Change DIN1= true, DIN2=true, DIN9=true as Fig.95 below:

B
[1Fs []Fs B 0
[ O | O
0 O O O
O O 4 O
O O O O
0 O O 0
O O O O
Discrete Inpuis
[# DI ¥ DINZ [F] DIN3 [F] DINg
[ DINS ] DING [F] DIN? [ DINg
[¥] DINg ] oM

Fig.95 Digital Inputs

And we change Analog 1 = 100V and Analog 2- 500.0V. Please see Fig.96 below.
& CAN Simulator e B W N e = e =Sol™ |

Fie SimulstorSettings Esternallpuis  Object Dictionay  Monitor CAN  Windews  Disonnect  Hlp

Manufacturer Spedfic Irofile
par w

umber et 1 PLO umnrs e
205 [ TPDO1 Cyele Pericd UNT1S |[feli1Fe RW
200 2 TPOO2 Cycle Pericd UINT15 ||ikU1H4 RW
2002 03 TPDO3 Cycle Pencd UINTI5 |[Gx01Fs RW
a0 " 4y
el s
£es — e 10 1“DUT6 Uyde beiod  UNI6 | [QDIFY R~
[Monitor CAN Activi
= 'S [} IameststbindexiorCn - LINTB | 1aDA RO
Device 1
3000 o 76543210 RO
1 | Obj |Mode csssx comin pic [p: | m2 b2 | D4 |18 [ Ds | 07 | pe |nex | TSteme | TDoles
2 |mT |00 Seamx o 2 |or |oo ¥e |20.787 |o0.cono ||| 3000 o |[oiNe - RO
T [TEDO | DL 1 ¢ |64 oo oo |oo |FA |40 we |21t |o.e131 || = = =
04 [[DiNg - RO
Analog Inputs === -
Devee -
s00 g © (o2 - R
400 800
- - 0 © [om - (mm L™ RC
7
000 v |[omg ) |m - K
g ' [ am 00 | lages sibndexfer Arslog | UINTE | (02 RC
[ eerdea
301 =
- - 0 |[#nl ] INT1G nc
M @ |[wnz - REMLZ2 RC F
0 1000
3001 0 |[mn2 -] REALZ? RC
—_— —_— L o [z v AL 0
Wy w0l v o [in2 ] REAL2 R
I« .

COM29  Conneced with Simulater  Protoco: CANCper CAN 3zud Rete: 250000 bps  Tenrirator Resistor ON - Firmwere Ver 2.0.1

W e, o < T AESL TIE

Fig.96 Analog Inputs changed And results

In Fig.96, from "Manufacturer specific Profile" windows (you can open the same dictionary windows
multiple times for viewing different index), you will see Item value = 0x03 at index=3000 and
subindex=1 (Because DIN1=True and DIN2=True). And you will see Item value = True at index=3000
and subindex=2 (Because DIN9=True ), And you will see Item value = 0x64 at index=3001 and
subindex=1 (Because Ain1=100), And you will see Item value = 500.00 at index=3001 and
subindex=2 (Because Ain2=500.00),

We use Microchip CAN bus Analyzer Transmit window to sent RPDO1 with Datal=0xF8 and Data2=0
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as Fig.97 Red color. Actually data=0xO00F8 = Decimal 248 is TPDOL1 cycle period. We will see in
"Fixed Trace" window red color for TPDO1 Cycle period=0.255 in Fig.97. Itis close to 0.248 Second.

A8\ CAN BUS Analyzer - o X
File View Tools Setup Help
Fixed Trace n
TRACE 1D DLC DATAO DATA1 DATA2 DATA3 DATA4 DATAS DATA6 DATA7  TIME STAMP (sec) TIME DELTA (sec) COUNTER
| 701 1 |e0s | 2031.3862 0510 718
@ 000 2 |0 000 66021 0 1
RX x181 8 |00 (0«00 (GO0 0«00 (OO0 |00 |00 [Ox00  |2031.6303 [lo2ss | 1240
RX 0281 6 |64 (000 |00 (0«00 |BFA |03 | 20312182 0621 540
L 0201 2 JoxF8 00 | | 6.7640 0 1
FORMAT 1D DLC DATAQ DATA1 DATA2Z DATA3 DATA4 DATAS DATA6 DATA7 PERIOD(msec) REPEAT TRANSMIT
HEX v (00 2 01 00 0 0 Send
Hex~an : o] 0 0

Fig.97 Send RPDO1 by CAN Bus Analyzer

We can view results in our "CAN BUS Simulator" software in Fig.98 below:

2 CAN Simulator T P W T . e i

File SimulstorSettings  Estemallnputs  ObjectDictionary MnitorCAN  Windows  Disonnect  Help

Devicel [ &) =]

Manufacturer Specific Profile i
2002 0 Number of TPDO unte | % A0~

2002 0 TPDO1 Cycke Pesiod UINT16 Ii[kﬂﬂfﬁ I RW

2002 02 TPDO2 Cydle Period UINT1E |[Cx01F4

Sublndex
00

Type
UINTE

I

020
o o UINT16
e
bevics 1| = 02 Debug1 UINT1E | 00000 RW
vice
3 - - [ Debug2 UINT1g | Cx0000 RW
72 | ob3 |tede |c5/3e coszo o | o1 | 52 | 93 | 54 | 95 | b6 | 97 | p& | mes | TSsars | Toeisa | Cowl o ~ e [0 e
RX | WMT 00 Start 0 z o1 00 Yo 33.046 | 0.0000 |1 0000 =
T 05 Debugd UINT1E RW
T [Te00 |01 281 |6 |&s |o0 |00 |oo [&m |3 ¥o | 1s3.sz |0.eze0 | 207 S
! 06 Debugb UINT16 RW
RX | RPDO |01 201 H F8 oui ¥e 41.400 (0.0000 |1 UINTIE | 0000
UINT1E | B<D00D
Analog Inputs El= =]
400 2 600 400 20 600
300 700 300 700
200 200 200 200
= [
100 900 100 900 |
(3001 |
0 1000 0 1000
[3001 | [Ain2
— w_Jv 0 Jy [ECT— a2 -
< i

COM29  Connected with Simulator

® £ 2 w N

Protocok CANOpen  CAN Baud Rate: 250000 bps ~ Terminator Resistor ON  Firmware Ver: 1.0.1

Fig.98 Result for receiving RPDO1

We saw state from "Verify" to "Delay". And after 5 sec, state change to "Action" State (Green color) in
Devicel window of Fig.98. In "Monitor CAN Activity" window, please see red color, we will see
receiving RPDO1 with Datal=0xF8 and Data2=0. In Fig.98, from "Manufacturer specific Profile"
windows (you can open the same dictionary windows multiple times for viewing different index), you
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will see Item value = Ox00F8 in red color at index=2002 and subindex=1 (because RPDOL1 receives
0x00F8). And you will see Item value = 0x0064 in red color at index=2000 and subindex=1 (because it
assigned Debug[0] to 100 in script of Action state).

We set F1 = true in "Fault And Discrete Inputs" window in Fig.99. In "Devicel" window, we see "Fault"
state becomes Red color, so fault state is activated. In "Monitor CAN Activity" window, we see
"Emergency object" to send with Error code (D1 and D2)=0X1001 and Error register=0x07 (D3) in red
color. In Fig.99, from "Communication Profile" window, you will see Error Register=0x07 and Error
Qty=1 and standard Error field=0xA1001 (Error code plus additional information) in red color. From
"Manufacturer specific Profile" window, you will see DebugSng0=10.00 in red color because

DebugSng[0] is assigned to 10.00 in script of Fault State.

& CAN Simulator = - = —
File  Simulator Settings  Externallnputs  Object Dictionary ~ Monitor CAN ~ Windows ~ Disonnect  Help
Devicel EE==] Communication Profile =
B Device 1
o Index Sublndex Name Tipe Value Aoces
— I 1000 Device Type UINT32 | (00004055 RO
=] e 1001 Eror Register UINTE / RO |F
1003 00 Emor Gty UINTg | &1 RO
1 1003 01 Standard Error Field UiNT32 | DeAT00T RO
1 1003 0z Standard Eror Field TiNTaz | G000 RO
s 100 03 tandard Error Fisld uinT32 | 00000 RO
onitor CAN Activity = | @ [ £ Manufacturer Specific Profile (5]
= L 5 s Gt
Device 1 3
2001 o0 Number of DebugSng umrs | B0 RO
IR Ob3 Node | CS/St | COBID | DLC D1 Dz D3 D4 Ds D& D7 D8 Rtr | TStamp | TDelta Count 10,000
2| MeT |00 | Stazc | O 2 oL |00 No | $3.046 |0.0000 | L 2001 0 DebugSngl REAL32 RW E
X [TPDO [01 z81 & g4 [00 [oo [oo [Fa [a3 No |866.30 | 0.6150 | 1363 2001 02 DebugSng1 ReaLz2 | 2000 RW
RX | REDO |01 201 z F8 | 00 No 41.400 | 0.0000 |1 2001 03 DebugSng2 REAL32 0.000 aw
IX | Emgy 01 81 ] o1 10 a7 Q0 Qo o0 o0 o0 Neo 751.47 | 0.0000 |1 0.000
2001 04 DebugSng3 REAL32 | ™ RW
- 2001 5 DebugSng4 REAL32 | 0000 RW
Fault And Discrete Inputs EE =] 0.000
—— 2001 06 DebugSng5 REALZ2 | AW
Device 1 |
Fai s 2001 [irg DebugSngb rReaze | 00% RW
E Fr Sk B 4 I = i Bl

F5 Fé
Ain2

Ain2

Ain2

Ain2

= Ain2 -

« . B

COM29  Connected with Simulator ~ Protocol: CANOpen  CAN Baud Rate: 250000 bps ~ Terminator Resistor ON Firmware Ver: 1.0.1

SR SR ol - "R - T

Fig.99 Fault F1 occurs and Results

This example files are in folder: Top folder\CANbusSim\Example\CANopen

Integrated into other software

Dafulai Electronics Provides a virtual Serial port to customers in order to customer's software can send
parameter value to simulator in real time.

This virtual Serial port is .net framework component.

Firstly, let us introduce our Virtual Serial port.

Our Virtual Serial port is not truly Serial port, it cannot be controlled by Windows device Manager.

It just wrap windows pipe communication protocol in ,net frame layer. So Almost all properties and

methods of regular Serial Port in .net frame component can be used in our Virtual Serial port
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Our Virtual Serial port can be used in communication between different application software (process).

Server Side :

Application 1 (process 1) Application 2 (process 2)

Fig. 59 Virtual Serial Port

The virtual Serial port component name is "VrSerialPort". This component function is shown in Fig 59.
It is divided into "Server side" and "Client side".

"Server side" can connect only one “client" ( peer to peer ) , and "Server side" can connect as many
as 8 "Clients". Server transmits data to all "Clients" (All clients get the same data from server). Every
Client can transmit data to the same server (how to know from who? you must define data meaning,
make one data as client feature such as address).

This connected "Server" and "Clients" use the same Port Name of "VirtualSerialPort". So we don't
need to set up "connection” for server and clients. Server must be opened firstly. Port Name format is
String "VCOMXx" (x=1,2, 3, ...).

Compared with real Serial port component, the 2 different properties for "VrSerialPort" are "PortName"
and "Side", Side value is "S" (denotes Server) or "C" (denotes Client). and further more, our
"VrSerialPort" does not need baud rate.

The other write/read/close/open methods are the same as .net framework component SerialPort.

Our Simulator software has built-in "VirtualSerialPort" which is client. Customer's software will be

"Server".

How to run our CAN Bus Simulator with Virtual Serial port enabled? Firstly, you must run your
customized software which enable Server mode's virtual serial port which is opened.

And then in command line window, please run command:
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8.1

CANSimulator VCOMXx configFileName StateMachineFileName DictionaryFileName

The 1st item is Software name, you can add suffix exe, it can be CANSimulator.exe

The 2nd item is Virtual Serial Port name, it can be one of VCOM1 to VCOM12.

The 3rd item is configuration file name, you may or may not use suffix "dcfg" .This argument is option.
If the 3d item missing, you cannot use the 4th item,

The 4th item is State machine file name, you may or may not use suffix "nspj" .This argument is
option.

The 5th item is Dictionary file name, you may or may not use suffix "od" .This argument is option.

Communication Protocol between simulator and customer's
software

We combined a group of transmitted Data for customer's software, we call it " Transmitted packet".
(It stands in customer's software view point)
We combined a group of received Data for customer's software, we call it " Received packet”. (It

stands in customer's software view point)

For "Transmitted Data packet" , the 1st byte is "Packet type". The 2nd byte and 3rd byte are data/
command type. It is truly Data after the 3rd byte. The last 2 bytes are check sum (little Endian)
The first Byte value 0 to 3 means that this is "device input data". 0 means all data for devicel, 1
means all data for device2, 2 means all data for device3, 3 means all data for device4.

The first Byte value OxFF means that this is "Simulator Connect/Disconnect Command"

When " Transmitted packet" is "device input data", the meaning of the 2nd byte is below:

e 0x0-----Analog Input for simulator. The 3rd byte is Analog input number from 0 to 31. The 4th
to 7th bytes are raw data byte for analog in little endian. The 8th and 9th bytes are check sum
which is the sum of all data except checksum itself (little endian).

e 0Ox1-----Digital Inputs for simulator. The 3rd and the 4th bytes are all digital inputs in little endian,
and Bit 0 is the 1st Digital input, Bit 1 is the 2nd Digital input, ..., Bit 9 is the 10th Digital input. The
5th and 6th bytes are check sum which is the sum of all data except checksum itself (little
endian).

e 0x2-----Fault Inputs for simulator. The 3rd to the 6th bytes are all faults inputs in little endian, and
Bit 0 is the 1st fault input, Bit 1 is the 2nd fault input, ..., Bit 31 is the 32th fault input. The 7th and
8th bytes are check sum which is the sum of all data except checksum itself (little endian).

e 0x3-----Warning Inputs for simulator. The 3rd to the 6th bytes are all warning inputs in little
endian, and Bit 0 is the 1st warning input, Bit 1 is the 2nd warning input, ..., Bit 31 is the 32th
warning input. The 7th and 8th bytes are check sum which is the sum of all data except

checksum itself (little endian).
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When " Transmitted packet" is "Simulator Connect/Disconnect Command", the meaning of the 2nd
byte is below:

e OXFO-----"Connect" simulator command

e OxOF-----"Disconnect simulator command

The 3rd byte is 0x00 (must be)

The 4th and 5th bytes are check sum which is the sum of all data except checksum itself.

For " Received Data packet", the 1st byte is "Packet type", It is truly Data after the 1st byte. The last 2
bytes are check sum (little Endian)
e The first Byte value 0 to 3 means that this is "device fault/warning data output”. 0 means all data
for devicel, 1 means all data for device2, 2 means all data for device3, 3 means all data for
device4.

e The first Byte value OXFF means that this is "All debug data output".

Let us see "device fault/warning data output" packet below:

The 1st byte-----Device number, 0 to 3

The 2nd to 5th bytes--------- All faults signals in little endian. Bit O is the 1st fault output, Bit 1 is
the 2nd fault output, ..., Bit 31 is the 32th fault output.

The 6th to 9th bytes--------- All Warnings signals in little endian. Bit 0 is the 1st warning output, Bit
1 is the 2nd warning output, ..., Bit 31 is the 32th warning output.

The 10th and 11th bytes ------ check sum which is the sum of all data except checksum itself

(little endian).

Let us see "All debug data output" packet below:

The 1st byte-----OxFF

The 2nd to 65th bytes------- All unsigned 16 bits of integer debug register value in little endian.
The 2nd and 3rd bytes are for Debug(0), ..., the 64th and 65th bytes are for Debug(31)

The 66th to 193th bytes-----All single precision float debug register value in little endian. The 66th
to 69th bytes are for DebugSng(0), ..., the 190th and 193th bytes are for DebugSng(31)

The 194th and 195th bytes------ check sum which is the sum of all data except checksum itself

(little endian).
8.2  An example for Integrated software

The source code for this example can be downloaded from http://dafulaielectronics.com/
ThirdParty Call CANSimulator.zip

Firstly, you must download Virtual Serial Port component from http://dafulaielectronics.com/
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VirtualSerialPort.zip

And then put Virtual Serial Port component into Toolbox of Visual Studio.

Design a form as below:

m ThirdParty_Call_ CANSimulator - Microsoft Visual Studio Express 2013 for Windows Desktop N 3 Quick Launch (Ctrl-Q) PR m e
FILE EDIT VEW PROJKCT BULD DEBUG TEAM TOOLS TEST WINDOW HELP Sgnin [
| @ e - & | P start = [Debug +| [any coU Bk = | 2

Formlub Formlvh [Design] # X Properties -0 x
& Forml Form1 System Windows Forms Fe «

=%|0F | &

B Accessibility

ik Ea AccessibleDes

Al 00 A Al AccessibleMar
AccessibleRols Default

B Appearance
BackColor  [] Control
Backgroundl[_] (none)
Backgroundlsr Tile
Curser Default

Font Microsoft Sans §
ForeColor ] ControiTedt
FormBorderSt Sizable

Faull Input/Output Warring put/Output RightToleft  Ne
ANME ARE ABE AvE ARsEH Aasd O wml [ wmz £ wm3 [ B wes B wme @ wm7 £ RightToleftls False

Wihich Smulated Device do you want to monitor? |

1210y asequieq (R

Assey msojdiqwea) saio|dig uognias

w3

Digeal Input
om [ Dn2 [[] . ; . Dn7 ] Ding [ i D10 [

ATB[M AT O ATOE A™ [ AT2 0 ATE3 O ATH O Wmd [ WmS ] Wm0 [ Wmil [0 wWmi2 ] Wm13 [ Wmid [ [ rorm1

ATIS [ ATE [ A7 E AT [E ATS [ AT F AT B Wmis [l W16 F] Wm17 ] Wmi1s [ Wm1s F] Wm20 [ Wm2! B Els“:af“m i
ehavior

FLT22 [0 FLT23 [0 FLT24 ] FLT25 [ FLT26 1] AT27 [ AT [ Wm22 [ Wm23 ] Wm24 [] Wm25 [0 Wm26 ] Wm27 [] Wm28 | AllowDrop  False
FLT29 ] RT3 [0 AT ] AT2 [ Wm23 [0 wm30 ] Wm31 [0 wm32 [ AutoValidste  EnsblePreventFc
ContexdMenu! (none)
DoubleBuffere False
Enabled True
Dbgl: o0 Dbgl: oo Dbg2 oo Dbgd: oo Dbgd: oo Dbgs oo Dbgl: 0.0 Dbgl: 0.0 Dbg2: 0.0 Dbgd: 0.0 Dbgd 0.0 Tmeode NeControl
Dbgf: oo Dbg?: 0o  Dbgl: oa  Dbg%: oo Dbgllioo  Dbgll:oa Dbk a.0 Dbgk: 0.0 Dbg?: 0.0 Dbgl: 8.0 Dhgd 0.0 B Data
(ApplicationSe

@ (DataBindings

Tag
B Design

Ut 16 Debug Output (Hex) Float Debug Output (Dec: Single)

& ViserialPortl 1 TeolTipl @ timdReceivedData

gssaM |

SRS, o onoa
i |

Fig.60 Example for external software to use simulator

The ComboBox is for choosing which simulated device, its name is cmbWhichDevice. Button "Start
Simulator" is for connect menu in simulator, its name is "btnStart". Button "Stop Simulator" is for
disconnect menu in simulator, its name is "btnStop".

The 32 analog inputs are TextBox component, its names are from txtAnl to txtAn32. The 10 Digital
Inputs are CheckBox, its names are from chkDinl to chkDin10. The 32 Fault inputs/outputs are
CheckBox, its names are chkFLT1 to chkFLT32.

The 32 warning inputs/outputs are CheckBox, its names are chkWrnl to chkWrn32.

The 32 debug registers with 16 bits unsigned integer are Label, its names are from IbIDbg0 to
IbIDbg31. We use hex to display its value.

The 32 debug registers with single precision float are Label, its names are from IbIDbgSng0 to
IbIDbgSng31.

time4ReceiveData is Timer component which is for receiving simulator Data. The time interval is
200ms.

The virtual Serial Port name is "VrSerialPort1". The property of Side is "S" .

For our class Form1, we put the following structure definitions:
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Structure OutAnalogInforStru
Dim DeviceNo As Byte 'O, 1, 2, 3 are deviceNo value
Dim WhichType As Byte 'O ----Analog, 1--—--Din, 2-—-——Fault In,
3———- WarnIn, it should be 0
Dim AnalogNo As Byte '0 to 31
Dim Analog As Single '32 analog, Physical Value
Dim checksum As UShort
End Structure
Structure OutDinInforStru
Dim DeviceNo As Byte 'O, 1, 2, 3 are deviceNo value
Dim WhichType As Byte 'O ----Analog, 1----Din, 2-—-——Fault In,
3———- WarnIn, it should be 1
Dim Din As UShort '10 din
Dim checksum As UShort
End Structure
Structure OutFaultInforStru
Dim DeviceNo As Byte '0, 1, 2, 3 are deviceNo value
Dim WhichType As Byte 'O —-———Analog, 1----Din, 2-———Fault In,
3———- WarnIn, it should be 2
Dim FaultIn As UInteger '32 fault inputs
Dim checksum As UShort
End Structure
Structure OutWarnInforStru
Dim DeviceNo As Byte 'O, 1, 2, 3 are deviceNo value
Dim WhichType As Byte 'O ----Analog, 1--—--Din, 2-—-——Fault In,
3———- WarnIn,it should be 3
Dim WarnIn As UInteger '32 fault inputs
Dim checksum As UShort
End Structure
Structure OutCMDStru
Dim DeviceNo As Byte 'OxFF are deviceNo value-—Command
Dim Command As UShort 'Command : First byte 0x0-None, OxFO--connect,
OxOF—-Disconnect
' The 2nd byte: No meaning
Dim checksum As UShort
End Structure
Structure InDataInforStru
Dim DeviceNo As Byte 'O, 1, 2, 3 are deviceNo value
Dim FaultIn As UInteger '32 fault inputs
Dim WarnIn As UInteger '32 fault inputs
Dim checksum As UShort
End Structure
Structure InDebugInforStru
Dim DeviceNo As Byte 'OxFF are Debug infor Flag
<VBFixedArray(31)> Dim Debug() As UShort '32 double bytes of Debug
<VBFixedArray(31)> Dim DebugSng() As Single '32 four bytes of DebugSng
Dim checksum As UShort
End Structure
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We put the following variables for class Form1:

Dim
Dim
Dim
Dim
Dim
Dim
Dim
Dim
Dim
Dim

AnalogToSimulator As OutAnalogInforStru
DinToSimulator As OutDinInforStru
FaultToSimulator As OutFaultInforStru
WarnToSimulator As OutWarnInforStru
CMDToSimulator As OutCMDStru
DataFrmSimulator As InDataInforStru
DataFrmSimulator_old As InDataInforStru
DebugFrmSimulator As InDebugInforStru
DebugFrmSimulator_old As InDebugInforStru
SyncLockReceved As String = ""

Private MySimulatorInstance As New Process()

We make initialization in Form1 Load event below:

Private Sub Forml_Load(sender As Object, e As EventArgs) Handles MyBase.lLoad

cmbWhichDevice.SelectedIndex = 0
VrSerialPortl.PortName = "VCOM2"
Try
VrSerialPortl.Open()
Catch ex As Exception
MsgBox(ex.Message)
Application.Exit()

End Try

Environment.CurrentDirectory = "D:\Project\CANBus_Simulator"

MySimulatorInstance.StartInfo = New ProcessStartInfo("CANSimulator.exe", _
"WVCOM2 ""C:\Users\test_can\test2"" ""C:\Users\test_can\test7"" ")

MySimulatorInstance.Start()

DataFrmSimulator.DeviceNo = 0
DataFrmSimulator.FaultIn = 0
DataFrmSimulator.WarnIn = 0
DataFrmSimulator_old.DeviceNo = 0
DataFrmSimulator_old.FaultIn = 0
DataFrmSimulator_old.WarnIn = 0

DebugFrmSimulator.Debug =
DebugFrmSimulator_old.Debug =
DebugFrmSimulator.DebugSng =

DebugFrmSimulator_old.DebugSng =

End Sub

New UShort(31) {}

New UShort(31) {}
New Single(31) {}
New Single(31) {}

In above code, for Environment.CurrentDirectory, you must use the directory name of your file

© 2024 Dafulai Electronics



Integrated into other software 95

"CANSimulator.exe" instead of "D:\Project\CANBus_Simulator" which is location of our file
"CANSimulator.exe".

For Statement "MySimulatorInstance.StartInfo = New ProcessStartInfo(...... ",
the "VCOM2" of the second parameter "VCOM2 ""C:\Users\test_can\test2""
""C:\Users\test_can\test7"" " can be changed by any one of "VCOM1 to VCOM12".
However, it must be equal to the PortName in Statement of "VrSerialPortl.PortName= ...".

""C:\Users\test_can\test2"" must be replaced by your configure file. The 2 double quotation
marks denote one double quotation mark.

""C:\Users\test_can\test7"" must be replaced by your state machine file.

You can directly use our example code after above changes according to your file locations.

9 Notice

IMPORTANT NOTICE

The information in this manual is subject to change without notice.

Dafulai’s products are not authorized for use as critical components in life support devices or systems. Life
support devices or systems are those which are intended to support or sustain life and whose failure to perform
can be reasonably expected to result in a significant injury or death to the user. Critical components are those
whose failure to perform can be reasonably expected to cause failure of a life support device or system or affect

its safety or effectiveness.

COPYRIGHT

The product may not be duplicated without authorization. Dafulai Company holds all copyright. Unauthorized

duplication will be subject to penalty.
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